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Industrial  arts — the  blender  between 
social  form  and  technical  function 


Robert  O.  Cotes 

It  appears  to  me  that  during  the  moments  that  we  have  either  survived,  lived  through, 
managed,  or  ordinantly  developed  something  in  terms  of  change  during  the  last  year,  most 
of  us  have  had  second  thoughts,  not  Just  about  our  profession,  not  Just  about  the  words 
industrial  arts,  not  Just  about  words  like  technocracy  and  technology,  automation  and 
this  type  of  thing,  but  about  how  we  feel  as  people  - what  it  is  that  we  do  as  young  men 
and  women  and  boys  and  girls  and  how  we  effectively  mold  human  clay. 

As  1 thought  about  this  presentation,  1 saw  the  industrial  arts  personality  or  image 
as  made  up  of  people  of  many  disciplines,  with  many  skills,  coming  from  many  periods 
of  the  immediate  maturatlonal  time  ^at  has  made  us  die  nation  and  the  part  of  the  world 
that  we  are.  And  as  1 have  thought  about  these  T wondered,  “How  do  you  feel?”  How  do 
you  feel,  not  Just  about  coming  to  your  great  convocation,  not  Just  about  the  maturity  of 
your  organization,  not  Just  about  the  honors  that  you  award.  And  1 received  one  of  those 
honors  a year  ago,  and  1 think  that  to  my  colleagues  from  Buffalo  and  to  the  people  who 
distinguished  me  by  allowing  me  to  Join  that  particular  great  group,  came  something 
special  and  different  in  terms  of  what  kinds  of  people  are  we  who  mold  human  clay. 

How  do  wo  blend  social  form  with  technical  function?  Perli.ips  no  other  group  has 
more  control  of  what  will  happen  than  the  group  sitting  here  this  evening.  Very  frequently 
1 make  the  remark  to  groups  that  you're  on  the  “cutting  edge”.  I don’t  really  think  that 
this  is  the  way  that  1 would  personally  address  people  in  the  industrial  arts  field.  To  the 
contrary,  1 would  feel  that  people  in  this  field  of  endeavor  are  at  ‘ 'the  balance  of  the  ful- 
crum”. Which  way  are  you  going  to  shift  your  weight  during  the  twelve  months  that  lie 
ahead?  How  will  you  reach  out  with  your  know-how  toward  your  educational  colleagues, 
the  communities  in  which  you  live,  the  industrialists  with  which  you  deal  and  the  young 
people  with  whom  you  learn  about  tomorrow? 

We  have  two  grandchildren  now,  and  with  the  image  of  being  a grandfather,  some- 
thing happened  to  Bob  Gates,  because  up  until  then,  I thought  of  myself  as  a young  man. 
I think  that,  in  effect,  I suddenly  realized  that  not  only  was  1 potentially  a part  of  the 
establishment,  but  1 was  also  potentially  a person  who  didn't  really  care  what  somebody 
else  thou^t  emy  more.  1 knew  I had  been  die  route  — 1 had  been  there.  In  essence,  I think 
that  what  I'm  suggesting  is  diat  each  of  us  does  have  a philosophy,  a feeling  of  self,  an 
awareness  in  this  time  of  the  change  that  is  happening  in  the  social  mix  that  is  our  society. 

What  is  that  social  mix?  How  is  it  made  up?  How  do  people  handle  it  in  what  we  call 
urban  centers,  and  how  do  they  handle  it  in  what  we  call  suburbia,  and  how  do  they  handle 
it  in  less  suburban  areas  that  we  still  on  occasion  refer  to  as  rural?  How  do  you  feel 
about  your  community?  Are  you  philosophically  an  essentialist?  Many  people  in  the 
Industrial  arts  field  are.  Are  you  a classicist?  Very  few  people  in  die  industrial  arts 
field  philosophically  are  classicists.  Are  you  a perennialist?  Are  you  a humanist? 
1 suspect  that  more  counseling  actually  occurs  across  the  bandsaw  after  the  blade  is 
broken  dian  most  of  us  willingly  understand  or  admit  to,  except  when  we're  talking  to 
Our  educational  colleagues  that  don't  understand  about  wandng  blocks  of  time  bigger  than 
a period  to  work  with.  I think  that  way  when  we  try  to  exprcBB  what  it  is  that  happens  in 
the  advancing  development,  die  utilization,  the  change  which  is  occurring. 

What  really  is  occurring  in  oi  '*  society?  For  several  years  it  was  my  good  fortune 
to  be  responsible  for  about  8S00  people  in  thirty- three  countries  around  die  world.  The  * 
were  training  underdeveloped  nadems.  They  were  training  people  and  individuals  who 
were  lese,  fortunate  than  most  of  the  people  with  whom  we  work  daily.  And  from  this 
experience  came  a most  unusual  kind  of  feeling  and  attitude  on  my  part.  And  1 share  it 
With  you  dais  evening  in  a sentence:  “Technology  is  more  effectively  used  in  the  under- 
developed nations  of  die  world  than  it  is  here  where  it  is  produced  for  utilization.'*  Even 
those  of  us  who  are  closest,  you  and  me,  in  this  field  of  e^cadonal  endeavor,  are  making 
poorer  udlizadon  than  I suspect  you  would  find  In  almost  any  underdeveloped  nadon  of 
die  world,  where  there  Is  bit  one  thing  different:  They  have  the  technology  because  of 
various  kinds  of  program  aids  wbich  we  send  there,  txit  also,  they  say,  "We're  so  far 
behind  we'll  do  anj^lng  to  catch  up''. 

Have  you  thought  pinrhapa  that  your  curriculum  could  have  gotten  behind?  Regardless 
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philosophically,  whether  you're  a pragmatist  or  whether 
micrhr  TT.  modem  in  terms  of  some  of  the  philosophical  fields  of  thoueht  which 

might  make  you  a reconstructlonlst  (as  1 understand  the  word^  - recardi^*?^ 

do  “ie,l?SSe  s*Scfal  “wm''®  in  mold^nfhuman'cUy'aid 

social  form.  The  first  is;  "The  worth  and  dignity  of  the  human  bein^  " 

-n,sVd,e  Z 

*ere  is  "Respect  for  self".  Do  most  of  you  — academically,  educationallv 
hur  rtn  technically  - respect  yourselves?  Not  Just  do  you  change^the  curriculum* 

and  ^fundaminSit*^’^  yourselves  as  molders  of  human  clay?  Are  you  people  who  baslcily 
and  fimdamentally  can  respect  others  because  you  respect  yourselves  - because 

Sfa^r  '"hlch  do  require,  bSlfy  and 

* Th^foS^th^tt^*^'  and  secondly  that  you  use  this  respect  in  respecting  others! 

creates  mcS?  form  °^a  ^ see  them,  and  the  thing  which  Lslcally 

fcisr  ^ equality.  The  great  documents  that  made  us  a nation 

politics.  i think  sometimes  we  as  educators  are  fearful 
refer  to  as  basically  and  fundamentally  we  will  become  ensnarled  in  what  we 

ifooLl  = %*!P^*'*  1 would  challenge  each  of  you  to  look  at  social  form.  To  look  at  the 

closeness  of  tomorrow  s vote  for  Justice  of  the  Supreme  Court.  To  determine  that  funds 
i “ “V®  Vice-president  breaks  the  tie,  this  can  still  be  a ^earmSJient*  Wsw™ 
befn  '"of®s.  That  fundamentally  decisions  are  made  by  opfoSs 

^ reviewed.  But  to  me  equality  la  a trinity  of  fdeas?  Rqual 

one's  own  l!lnafo®potentS  ' opportunity  to  develop 

r-fsnaTi!'^i  whlch  I think  I find  in  aU  philosophies  which  molds  social  form  within 

thaf  rnhi=f  f ® documented  as  1 feel  I have  those  first  four  tS?nts!  Burit  S 

cohesiveness  of  force  which  brin^atout  a lasting 

rfculfm  and'*re"f^H“'^*°^;  communl^.  your  cu;- 

y°“  have  about  the  people  with  whom  y^  live  dally? 

i Mk  "^®"®*°"m  ^ moment.  Shortly  another^oup  S^men  Si  make 

merge  these  when  you  talk  with  youth  and  build  curriculum?  How  do  vou 
r ally  deal  with  technological  function?  What  is  our  world  like  in  some  of  its  dimensions? 

ftese  twlfve  vesr“  t!.!'  e>iPn<=uncy  for  him  having  survivjj 

better— developed  arees  of  our  country  that  he  did  frave  him  a 
«I®  “P““"<=y  90  yesrs.  At  bait  life  he  will  be  45.  He  wlU  to  all«  la  ihe 

confronted  at  that  time  not  Just  by  the  ecological  developments  that  will  take 

r®*?  u°'*'  “"s'*  ^ probablUty.  be  confronted  with  fourte^ 

times  Ae  total  human  knowledge  that  we  have  tonight.  And  also  he  will  be  confronted  with 
1 ^®8  as  many  human  beings  living  on  this  Iphere  we  cSl  eaJdi. 

1 mink  that  we  can  rationalize  that  some  of  the  kinds  of  thlnzs  that  ar*»  im-int-ratar 
tem"  A^niJ  ^®“”  ®''®  "so»"ethlng  that's  gonna  hapjS^ffte^  1 leave^^^g. 

1*  ® ^^PP®”’*  has  afread?  happened! 

hosplmr^stes  Is  ^ area  of  the  management  of  solid 

naspiuii  wastes.  As  you  think  of  various  forms  of  ecolo^cal  oroblems  !*m  mir^  vr^i 

rSe^^^s'wim^i?  fP®“®^**’*®P~^®‘"-  Now  hospital  waste  has  an  emotional  over- 
durln?  ^ hospitals  of  your  community 

h8^goneUm^\L;^S:‘^®^f  ® P®^®"'  P^^  **“y  discharged  wTsS 

the  next  lfi°m  pounds?  And  how  many  of  you  realize  that  In  that  period  of 

rLmnvJi  ei^t  It  to  go  to  32  pounds?  And  that  we  will  be  planning  for  the 

sorfal  'height  of  the  person  In  the  hospital?® 

, -Ooolal  form  and  technical  function.  How  will  we  deal  with  this?  How  will  we  as  the 
molders  of  human  clay  make  the  changes  which  are  necessary? 

essential  m SaSSff®*  x?  evening  that  we  will  use  nine  conditions  which  are 

nSShiv  sJln  aware  of  these  In  one  or  more  forms  and  have 

by  ^lih  tJJo?  fl^rf  s'**®  ® number  of  years.  These  were  actually  derived 

me  *woVid^^n  a num^r  of  other  people  In  the  behavioral  science  centers  around 
Tnti  h»  instruments  and  Instrumentalities  we  refer  to  as  computers 

and  reduced  human  knowledge  - reducing  it  in  such  a way  that  you  as  an  industrial 
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admlnistirator,  supervisor,  teacher,  person  on  the  line,  part-dnae  teacher,  part-time 
learner,  whatever  be  your  given  clime  at  the  moment,  basically  and  fundamentally  can 
reach  beck  into  human  knowledge  and  find  whether  or  not  these  condidons  are  in  fact 
supportable  by  you. 

What  is  it  that  we're  really  saying  in  these  nine  condidons?  We’re  saying  that  this 
is  the  blend  between  social  form  and  technical  ^ncdon.  As  I mention  each  of  these,  you 
as  industrial  arts  personnel  regardless  of  the  moment  of  your  instruction  and  the  moment 
of  your  molding  of  human  clay,  will  in  fact  find  a new  determination  to  bring  about  within 
the  educational  community  Aat  balance  of  the  fulcrum  which  is  so  desperately  needed 
because  not  only  are  you  on  the  cutting  edge,  but  you  are  also  in  that  delicate  moment  of 
balance  when,  as  many  of  you  recognize,  technologically  we  have  been  since  1956  in  the 
sense  of  transfer  of  white-  and  blue-collar  worker  load  in  our  work  force,  to  the  moment 
just  ahead  of  1956  when  for  the  first  time  civilized  man  could  reverse  history. 

I was  in  the  escort  at  Nagasaki  when  the  jecond  bomb  went  down.  I’ve  been  back  to 
Hiroshima  to  do  research  with  some  of  the  people  that  were  In  the  LD50  rain -Lethal 
Dose  50  - one  in  every  two  people  died  within  that  rain.  I’ve  been  working  with  some  of 
the  youngsters  that  are  more  than  their  parents  (both  within  the  LD50  rain)  to  look  for 
abnormalities  greater  than  chance  that  they  anticipate  because  of  radiation.  Because  the 
experiments  now  in  the  43,000th  generation  of  the  studies  that  we  made  following  that 
blast  still  are  showing  incidents  of  mutations  higher  tiian  chance.  Now  what  are  we 
really  saying?  What  are  we  really  saying?  We’re  saying  that  we  can  reverse  history 
because  of  technology.  The  cloud  at  Nagasaki  was  40,000  feet  high.  1 he  cloud  18  months 
later  was  40  miles  high.  And  we  now  have  an  Instrumentality  of  destruction  which  Is  so 
much  more  powerful  than  that  second  cloud  that  1 sincerely  hope  that  each  of  us  considers 
in  a profound  way  the  necessity  to  continue  talking  at  the  conference  table,  rather  than 
allow  an  active  confrontation  between  those  forms  of  detonation  which  bring  with  them  that 
kind  of  power.  What  are  these  conditions  that  build  this  blend  that  help  you  balance? 

The  first  one  is  motivation.  It’s  Interesting  some  of  the  research  that  we  find  in 
the  area  of  motivation.  The  word  “Daddy-o”  came  out  of  the  fact  that  many  of  the  people 
living  in  suburbia  basically  saw  the  male  image  not  very  much  and  not  enough.  And  so  a 
lot  of  young  p>eople  suddenly  were  confronted  with  the  fact  that  the  best  male  image  they 
had  in  suburbia  was  an  older  adolescent,  and  we  developed  a word  called  "Daddy-o”,  in 
terms  of  lingo  rouj^ly  a decade  ago.  Today  we  have  some  violent  four-letter  words  that 
people  are  pretty  disturbed  and  upset  about.  Most  of  us  say  them  as  dirty  words.  Most 
of  us  find  people  who  use  them  either  to  proliferate  dirt  or  in  some  way  to  force  us  into 
a less  desirable  posture  as  human  beings.  But  I would  suggest  for  your  consideration 
that  moments  are  ahead  when  we  had  better  understand  what  the  motivation  is  when  a 
youngster  uses  a four- letter  word. 

The  second  condition  which  we  must  understand  if  we  are  to  leant.  If  we  a:  ■»  to  blend 
and  if  we  are  to  balance,  is  that  we  have  to  accept  that  ci'.rrent  behavior  is  Inadequate  If 
we’re  going  to  learn.  Wnen  you  go  into  a g^ven  area  and  you  are  watching  a teacher  per- 
form and  yew  know  and  the  teacher  doesn’t  know,  you  ’re  in  a dangerous  position.  The 
tiling  you  must  learn  is,  how  does  this  teacher  learn?  How  does  it  happen  that  tills  new 
person,  this  molder  of  human  clay,  out  of  Industry  perhaps,  this  person  we  needed 
desperately  to  round  out  our  program,  to  bring  a whole  new  form  of  technology,  to  survive 
with  us  in  tills  moment  of  truth?  How  is  it  that  this  person,  this  individual,  needs  me? 

How  many  of  you  feel  Inadequate  when  you  watch  a computer  operate?  Does  it  help  you 
ieam  or  do  you  behave  like  the  rest  of  the  society?  I've  made  an  offer  from  many  plat- 
forms for  a long  time,  that  I’ll  pay  $100.00  to  the  first  person  who  brings  me,  from  a 
re^lar  publication  of  any  kind,  a cartoon  that’s  positive  about  a computer.  The  thing  that 
t would  point  out  to  you,  however,  is  that  in  all  this  negativism  that  we’ve  been  able  to 
muster  in  a sardonic  and  sarcastic  way  about  tiiese,  they’ve  come  on  awhilly  well. 

1 think  it’s  also  interesting  to  note  that  basically  we  have  today  great  corporations 
that  are  building  these  devices.  But  there  are  some,  depending  on  whose  figures  you  use, 
42,000  to  70,000  active  computers  in  the  United  States  today.  There  will  be  before  the 
end  of  tills  calendar  year  available  for  basic  use  from  three  different  corporations,  de- 
vices any  six  of  which  will  do  all  the  work  of  tiie  42,000. 

Is  it  possible  that  we  need  to  look  more  pointedly  at  our  Inadequacies?  How  do  you 
really  feel  about  machines?  Because,  you  see,  hov;  you  feel  about  them  as  Industrial  arts 
personnel  may  have  a greater  effect  on  the  total  change  of  the  educational  community 
than  any  other  person  on  tiie  staff.  But  how  do  you  feel  about  machines?  l*m  not  talking 
about  the  type  you  mustered  and  mastered  when  you  were  nine  years  old  and  had  your 
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tool*  That  8 not  what  I*m  talking  about.  I'm  ta.king  about  how  you  feel  about 
machAnea.  How  do  you  talk  to  the  staff  of  the  English  department/  How  do  you  talk  to  the 
social  studies  department?  How  do  you  talk  about  ecology  in  terms  of  machines?  What 
you  say  as  the  industrial  arts  leader  may  be  more  effective  in  what  we  do  in  blending 

social  form  and  technical  function  in  the  next  year  than  any  other  group  of  educators  in 
our  land. 

The  third  condition  is  that  there  has  to  be  guidance  of  the  desired  activity.  There  has 
to  be  a teacher.  Can  a machine  teach  better  than  a human  teacher?  Yes.  Most  of  my 
coUea^es  off  rostrums,  after  they  say  that  kind  of  thing,  immediately  go  into  a long  list 
of  qualifications  about  what  they  didn’t  mean  to  say.  I meant  to  say  exactly  what  I said, 
ii*  ^ dealing  with  the  intellectually  disabled  youngsters  which  many  of  you 

find  in  many  classes  of  industrial  arts  and  various  forms  of  vocational  education  because 
toey  can  t handle  academic  work  successfully,  if  successful  training  of  these  youngsters 
Is  a part  of  teaching,  then  basically  the  machtoe  can  do  it  better  than  a human.  I watched 
a young^er  the  other  day  ask  the  same  question  over  400  times  without  stopping.  There 
are  no  human  teachers  who  can  answer  the  same  question  400  times  without  stopping. 
As  a matter  of  fact,  by  the  time  you  have  answered  the  same  question  the  third  time,  most 
of  you  are  irritated  with  the  youngster.  “I  told  you  Friday,  I told  you  again  yesterday. 
Can  t you  remember?  Suppose  the  youngster  wanted  to  ask  the  same  question  400  timet? 

Suppose  the  training  of  this  youngster  required  the  fact  that  this  was  the  way  he  dealt  with 
nls  nerve  tissue? 


T^e  fourth  condition  essential  to  learning  is  new  ma*-erials  that  demand  new  leam- 
many  of  you  have  Introduced,  either  by  interlocutory  relationships  with  some 
u industrial  giants  that  are  in  your  exhibit  area  or  by  your  own  devices,  new  materials 
that  demaiid  new  learning  during  the  last  twelve  months?  How  many  of  you  as  industrial 

looking  for  a blend  between  social  form  and  technical  function? 
Not  Just  in  the  equipment  that  you  purchased,  not  just  in  the  workbooks  that  go  with  it,  but 
in  reality  between  the  knowledge  that  we  have  technologically  and  the  social  form  that 
you  want  to  maintain  in  our  society. 

The  fifth  condition  essential  to  learning  is  time.  There  is  no  research  that  supports 
mirty  children  in  a classroom,  five  days  a week  of  school,  forty,  forty-five,  fifty*  fifty- 
five,  sixty,  or  any  other  number  of  minutes  in  any  sequence  as  a good  way  to  learn  any- 
thing. Two  exceptions:  (1)  In  the  OlJTestament,  I believe  it  is  in  Isaiah,  it  says,  '"neadi 
the  shade  of  a tree  may  sit  thiny  and  there  leam  weU.”  And  in  the  Koran.  Book  of 
Mohammed,  in  Unit  16  it  says  roughly  the  same  thing.  In  these  we  find  the  only  two 
r^erences  to  thirty  children  in  the  classroom.  But  we  have  built  the  whole  public  and 
private  school  system  around  ideas  like  this.  Why?  Because  of  convenience?  Yes. 
Because  of  administrators?  Yes.  Because  of  the  belief  we  have  that  everyone  ought  to 
leam  something  about  some  things?  Yes. 

The  blend  between  social  form  and  technical  function  must  now  be  served  going  both 
ways.  You  who  stand  at  the  fulcrum,  you  who  balance  that  delicate  point,  must  recognize 
mat  ^ere  are  over  600  schools  In  the  United  States  today  that  don't  take  in  youngsters 
five  days  a week  any  more.  I mean  secondary  schools.  One  in  die  northeast  took  In 
studente  only  three  days  a week  last  year  in  grades  ten,  eleven  and  twelve  (in  the  quartiles 
we  call  four).  They  had  more  merit  scholars  that  year  than  they  had  in  the  history  of  that 
school  system.  Teachers  had  time  to  teach  and  students  had  time  to  leam. 

How  dc  you  plan  to  do  this  without  technology?  How  do  you  plan  to  do  it  without 
orienting  commimlcy?  How  do  you  plan  to  do  it?  You’ve  known  about  doing  it  since 
you  took  Education  101,  whedier  you  enjoyed  It  or  didn’t  enjoy  it.  In  the  college  of  educa- 
fion.  Twenty-five  years  agjo  that  research  hit  die  deck.  You  stand  at  the  fulcrum.  Time 
is  one  of  the  dimensions  we  don’t  have  any  of. 

Six  percent  of  the  world’s  population  lives  In  these  United  States.  That  six  percent 
of  the  world  s population  has  one-half  of  the  world’s  wealth,  controls  twelve  times  the  oil 
reserve  and  fracdonalization  thereof  of  the  rest  of  the  world,  and  fifty  times  the  electronic 
potential  of  the  rest  of  the  world  combined.  You  have  a responsibility  to  the  ninety-four 
percent  of  the  populadon  diat  lives  In  the  rest  of  the  world.  You  stand  at  the  balance  — 
not  Just  at  home,  not  just  In  the  classroom,  not  just  with  your  staffs.  You  stand  at  the 
moment  of  balance  between  whether  man  will  survive  free  or  slave,  because  a third  of  the 
world  la  free,  and  a third  is  slave,  and  a third  la  trying  to  make  up  its  mind  which  It’s 
going  to  be. 

How  matty  of  you  speak  Japanese,  Chinese,  Arabic,  Hindustani  or  Hindi,  Portuguese 
or  Russian?  Nine  tuindred  million  of  die  one  billion  people  in  the  one— diird  of  the  world 


13 


trying  to  decide  whether  they  should  be  free  or  slave  tonight  speak  those  langua  i.  How 
do  you  plan  to  communicate  with  them  without  technology?  How  do  you  plan  to  have  youth 
go  out  from  your  programs  without  a technical  base  for  communication? 

The  sixth  condition  essential  to  learning  is  satisfaction.  You  probably  have  one  of 
the  greatest  devices  available  to  any  person  - the  product  of  building  or  making  something 
within  the  realm  of  your  control  within  your  curriculum. 

How  do  you  really  feel  about  work?  Thibold  in  Cybernetics  is  correct  in  the  fact  that 
today,  with  two  percent  of  the  populations  and  no  technological  advancement  of  any  kind 
to  do  all  tlie  work  wc  are  now  doing,  ninety- eight  percent  of  the  population  can  sit  on  its 
hands.  Have  you  token  a hard  look  at  your  curriculum  in  terms  of  four  kinds  of  wealth- 
producing  activities  in  terms  of  the  kinds  of  things  that  do,  in  fact,  happen  in  your  cur- 
riculum (which  must  be  communicated  effectively  to  the  re;st  of  the  educational  com- 
munity)? 

How  many  of  you  can  remember  the  poem  you  learned  in  the  fourtn  grade?  If  you  can, 
you  learned  it.  If  you  can’t,  you  memorized  it  to  satisfy  somebody  else.  I suggest  only 
to  you  that  you  take  a hard  look  at  the  new  Informations  and  knowledges  about  learning 
in  terms  of  memorization.  You  will  find  yourselves  midway  into  tliose  “lookings”  at 
that  new  knowledge  — looking  at  those  metabolic  studies  in  terms  of  whether  learning  is 
chemical.  And  if  learning  is  chemical  then  you  musi:  apply  some  of  the  techniques  that 
you  now  know  to  what  it  means  in  terms  of  the  aerosol  effect  around  you,  is  or  is  not  pol- 
luting with  sulphurs  or  metabolic  change  in  terms  of  what  kind  of  learning  will  go  on  at 
any  one  point  in  your  community  pn  a given  day.  You  stand  at  the  fulcrum.  You  have  in 
your  hands  the  balance  of  social  form  and  technical  function. 

The  seventh  condition  essential  to  learning,  most  of  the  literature  calls  sequential 
practice  and  differentiated  reinforcement.  That  is  educational  Jargon  for  skill  and  drill. 
How  much  skill  and  drill  is  there  in  your  curriculum?  Remember  only  one  thing,  you 
will  find  that  there  is  no  learning  that  takes  place  from  skill  and  drill  unless  each  trial  is 
harder  and  more  demanding  than  the  previous  trial. 

Remember  all  those  workbooks  full  of  numbers  in  fourth-  and  fifth-grade  arithmetic? 
Have  you  thought  of  talking  to  the  mathematics  section  about  revising  those  pages  so  that 
youngsters  who  had  to  go  through  them  anyway  apparently  in  their  curriculum  would  in 
fact  learn?  Even  more  important,  have  you  thought  about  sanding  and  squaring  and  all 
kinds  of  things  we  do  in  various  aspects  of  woodworking?  Have  you  thou^t  of  circuitry 
and  direction  of  flow  and  some  of  these  kinds  of  things  that  are  products  of  various 
aspects  of  the  curriculum  of  industrial  arts  and  various  curricula?  Have  you  really 
thought  through  what  is  harder  and  more  difficult  each  time  in  terms  of  producing  a real 
learning?  It  is  like  interscholastics,  in  a way.  When  the  coach  has  the  boy  go  down  and 
fake  Li  and  drive  out,  go  down,  fake  in  and  go  out,  go  down,  fake  in  and  drive  out,  unless 
each  trial  is  harder  and  more  demanding  on  the  part  of  that  youngster,  there  is  no  learn- 
ing. And  if  there  is  no  learning,  we  do  have  to  question  its  role  in  the  educational  package. 
But  if  there  is  learning,  then  we  have  a whole  new  way  to  look  at  interscholastics.  We 
have  to  think  about  it  in  order  to  do  it  and  bring  about  the  balance  which  is  required. 

The  eighth  condition  essential  to  learning  is,  high  but  obtainable  standards.  Most  of 
you  say  you  get  a lot  of  youngsters  you  don’t  want  because  people  dump  them  there.  Is 
that  really  true,  or  are  you  the  place  where  those  youngsters  can  beat  meet  the  require- 
ments for  tomorrow?  Do  you  live  at  the  moment  of  history  in  your  particular  arts  pro- 
grams where  youngsters  who  would  fall  would  survive  more  effectively  because  of  what 
you're  doing?  Or  does  your  gripe  go  on  and  on?  Does  this  great  organization  have  a 
posture  and  a standard  and  a feeling  on  how  it  really  stands  on  this  point?  Yes,  it  does. 
And  do  you  know  what  it  is?  I charge  you  as  professional  members  to  find  out.  1 chal- 
lenge you  and  your  officers  - past,  present  and  future  - to  drive  into  being  something 
that  will  make  tliis  organization  great  in  the  time  immediately  ahead  in  regard  to  balance. 

For  what  it  is  worth,  I would  like  to  put  in  a few  extra  things  about  this.  I would  like 
to  use  an  example  of  putting  a barricade  in  that  doorway  and  making  it  about  four  and  one- 
half  feet  high,  then  say  that  each  of  you  must  Jump  over  it  before  you  can  go  back  to  the 
receptionist  in  die  hotel.  Some  of  you  would  be  here  longer  than  others.  Remember,  we 
have  built  a system  by  putting  up  a standard  and  saying,  “Jump,  jump,  jump!”  Very 
bright  kids  say,  “Can't  jump.”  So  we  create  classes  for  non- jumpers.  And  we  talk  about 
ghetto  schools.  I taught  in  the  Stuyvesant  School  in  New  York.  A youngster  got  there  by 
having  “incorrigible”  written  across  his  folder.  I walked  into  a classroom  diathad  had 
nine  teachers  in  six  days.  Somebody  in  about  the  third  sear  in  the  second  row  said, 
“Why  you ” and  let  out  a lot  of  four-letter  words.  “What  uo  you  think  you're  going 
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to  do?”  And  by  thie  time  he  had  gotten  all  the  way  up,  I had  hit  him.  And  he  went  down, 
fortunately,  and  1 said,  *Who*s  next?^*  I don^t  believe  in  capital  punishment*  I just  be— 
lieve  in  getting  the  attention  of  the  learner. 

When  did  we  as  a society  get  so  soft?  I'm  not  talking  about  hitting  kids.  I’m  talking 
about  saying  that’s  a good  job  and  that’s  lousy  without  feeling  we  are  going  to  set  up  some 
chain  reaction  of  mental  instability.  I didn’t  sav.  "You're  a good  boy  and  a bad  eirl"' 
that  will  do  it.  j , 

V/hy  don’t  we  as  part  of  our  balance  talk  about  the  kind  of  Job  that  is  done?  And  what 
will  we  find?  Fewer  mental  health  problems,  because  we  will  become  more  consistent. 
It  is  almost  that  easy.  We  know  how  to  do  it.  There  are  things  we  know  how  to  do  we 
can’t  do.  It  is  like  the  mother  who  brings  her  two-year-old  into  the  clinic.  The  youngster 
is  a feeding  problem  and  you  say,  "I  can  solve  the  problem.”  And  she  says,  "Oh, 
would  you  please?”  And  you  say,  "Well,  I'll  tell  you,  but  you  can’t  do  it,”  and  she  says, 
I 11  do  it!”  You  say,  "Put  for  ’ in  front  of  the  child  for  20  minutes,  three  times  a day, 
take  it  away  witli  no  comment  regardless  of  whether  he  spills  it,  eats  it,  or  what  he  does. 
In  two  weeks  you  won’t  have  a feeding  problem.”  The  interesting  thing  is  that  clinically 
this  Is  true.  There  isn't  one  mother  In  a thousand  who  can  do  it.  The  cost  of  food  alone 
keeps  most  of  them  from  doing  it,  but,  in  effect^  what  we  don’t  need  is  a lot  of  self-styled 
experte  telling  us  how  to  run  our  business.  What  we  do  need  is  to  get  back  at  our  business 
instead  of  telling  a lot  of  others  how  to  run  everybody  else's.  You  stand  at  the  fulcrum. 

The  ninth  condition  essential  to  learning  is,  it  is  the  evaluatee  and  not  the  evaluator 
who  is  Important  in  testing.  The  evaluatee  has  to  participate  in  the  evaluation  if  there  is 
to  be  learning.  How  do  you  test  youngsters?  How  do  you  really  move  people  into  marks? 
How  do  you  handle  the  grading  of  teachers?  What  is  a merit  raise  in  your  system?  How 
rnany  of  you  like  to  take  tests?  How  many  of  you  are  disgusted  when  you  look  at  academic 

highly-acculturated  standardized  testing  that  isn’t  going  to  measure  the  youngsters 
in  your  group?  What  are  you  going  to  do  about  it?  Have  you  just  been  angry  with  your 
academic  colleagues  iu  other  parts  of  the  curriculum?  Or  have  you  said,  "Basically, 
tho  -valuatee  has  to  participate  in  the  evaluation  or  there  is  no  learning.”  That  means  that 
all  testing  in  which  youngsters  who  are  taking  the  test  do  not  participate  actively  Is  just 
time  consumed  for  something.  Have  you  seriously  considered  the  fact  that  we  could 
change  the  timetable?  That  we  could  even  gain  on  our  need  for  time? 

Of  these  many  philosophies  that  we  mentioned  in  terms  of  their  many  elements,  I'm 
sure  we  are  together  about  these  five  overall  basic  ideas.  I suspect  we  have  very  differ- 
ent basic  reasons  for  being  the  way  we  are  and  for  the  way  we  answer  people  about  philos- 
ophy. I would  say  that  most  industrial  arts  people  are  not  given  the  opportunity  to  talk 
about  the  philosophy  about  the  field  or  the  philosophy  of  learning  that  they  have  as  it 
relates  to  the  field.  I challenge  you  to  do  a great  deal  more  of  this  immediately  with 
your  educational  colleagues. 

1 would  suggest  you  get  your  curriculum  from  your  students.  I would  propose  that 
you  use  your  universities  and  colleges  as  a place  to  try  on  those  students  who  are  betwixt 
and  between.  They  are  no  longer  in  the  high  school  and  they  are  not  yet  In  the  fold  as 
mature  teachers  as  part  of  the  guard  that  will  help  you  determine  where  you  stand  as  a 
great  association. 

In  closing,  let  me.  If  I may,  see  If  I can  express  some  of  these  same  ideas  In  another 
way.  1 like  to  write  what  I call  verse,  (I  used  to  think  that  I write  poetry;  then  I got  around 
some  very  bright  people  who  write  poetry,  and  I realize  that  what  I write  Is  verse.)  It 
goes  like  this: 


I met  a boy  or  girl  a day  or  two  ago 

whi  I'd  heard  about  and  mostly  bad  from  so  and  ao. 

But  when  I met  them  what  I heard  began  to  fade 

because  in  rne  a very  personal  friend  they've  made. 

We  walked  a bit  and  talked  a bit  and  finally  just  us  three 
settled  down  to  thinking  as  we  sat  down  by  the  sea. 

And  In  their  conversation  then  to  me  their  hearts  lay  bare 
and  friendship  was  the  thing  for  which  they  had  a flare. 

I think  we’re  going  to  be  okay,  that  boy  and  girl  and  me, 

because  the  hardest  part  is  over  and  we  mist  each  other,  you  see. 
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Do  you  trust  each  other? 

There  are  three  questions  you  have  to  answer  to  bring  balance  on  that  fulcrum  between 
social  form  and  technical  function.  They  are,  in  some  form,  “What  do  you  mean?  ” 
“How  do  you  know?**  and  “What  is  it  worth?’* 

Try  these  three  questions  on  for  size  with  any  youngster  who  is  getting  away  from 
you  and  see  what  happens.  When  you  are  Just  about  to  hit  them,  ask  them,  “What  orj^  you 
mean?*’  “Hew  do  you  know?**  and  “What  is  it  worth?’’  1 suspect  not  only  will  you  not 
hit  them  in  a physical  sense,  but  you  will  pulverize  them  intellectually. 

Have  any  of  you  been  really  surprised  that  some  of  the  boys  from  Vietnam  came 
back  to  see  you?  You  might  be  interested  to  note  that  it  was  likely  a boy  you  “never 
touched*’.  It  wasn’t  just  that  he  was  quiet,  because  he  got  into  as  much  trouble  as  the 
rest  of  the  students;  it  was  that  you  “Just  never  got  to  him’*.  You  never  had  time  to  get 
to  him.  The  fascinating  thing  about  this  is  that,  in  not  having  rime  to  get  to  him,  you  were 
consistent  in  your  behavior  to  ward  him.  In  being  consistent  in  your  behavior  toward  him, 
you  came  off  being  his  favorite  teacher.  A fascinating  idea! 

Some  friends  of  mine  the  other  day  felt  compelled  they 
had  to  confess  the  world  was  in  an  awful  mess. 

And  as  I was  about  to  add  my  part  to  this  discussion  sad, 

I stopped  to  look  where  I stood  and  wondered  if  I really  should. 

I wondered  through  this  chatter  if  there  was  anything  that 
1 could  add  that  would  really  matter. 

If  there  was  anything  1 could  say  that  would  give  us  light 
just  one  more  day. 

Then  I guess  I realized  how  this  talk  had  materialized 
we  didn’t  know,  we  were  scared.  So  to  our  friends 
our  hearts  we  bared  and  we  sought  security  for  yours 
and  mine  and  me. 

What  was  this  thing  that  I sought  for  you  ano  you 
for  me,  this  wonderful  thing  — security. 

The  group  broke  up  witli  a sigh  because  its  troubles 
would  not  fly. 

And  then  I knew,  for  what  It’s  worth.  I’ll  pass  it  on  to  you. 

Ask  my  God  for  me  to  pray,  that  I might  in  every  way, 
in  every  word  and  action  bring  about  just  a little 
more  of  satisfaction. 

And  we  who  are  intelligent  should  say  a prayer  of  thanks 

and  never  belittle  those  who  fill  the  less-developed  ranks. 

For  there  Is  no  glory  in  the  wisdom  we  mass 

except  as  we  imply  it  for  the  good  for  every  class. 

The  little  men  of  gilt  who  hold  dtelr  noses  high 

are  not  the  ones  whose  luster  stars  will  linger  in  the  sky. 

They  are  the  vain  and  the  selfish  and  blind  that  cannot  see 
that  they  are  gifted  only  by  God’s  generosity. 

But  those  who  share  their  wisdom  and  their  lore 

possess  the  preeminence  which  will  endure  forevermore. 

I trust  you  explicitly  as  you  balance  the  fulcrum  between  social  form  and  technical 
function. 


Or.  Gates  is  director  oF  research,  Edinboro,  Pennsylvartia,  State  College. 
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Technology  and  society: 
present  and  future  challenges 


Steve  M.  Slaby 


The  problems  of  technology,  in  reality,  are  hun\an  problems,  since  it  is  man  who 
has  created  technology  and  it  is  man  who  uses  this  technology  for  ill  and  for  good. 

Scientiste,  engineers  and  educators,  as  well  as  individual  inventors,  technicians  and 
crMtsmen,  have  made  critical  contributions  to  the  creation  and  development  of  modem 
technology.  At  the  same  time  their  contributions  to  this  technology  were  not  created  in  a 
vacuum  - this  technology  has  been  promoted,  supported  and  financed  largely  by  non- 
engineers and  as  part  of  the  social,  political,  economic  and  business  processes  of  our  na- 
tion and  of  our  world.  So  if  we  have  air  and  water  pollution  as  serious  problems  today, 
we  are  all  to  blame.  If  we  have  indiscriminate  and  poorly-planned  urbanization  or  the 
countryside  which  destroys  nature  - we  are  all  to  blame.  If  we  have  social  md  racial 
injustice  and  turmoil  and  decay  in  our  cities,  we  are  all  responsible  for  this  state  of 
affairs.  What  1 am  trying  to  stress  here  is  that  the  engineers,  the  technologists  and  the 
professionals  in  the  industrial  arts  areas,  with  their  technical- scientific  backgrounds, 
unders^nd  the  technical  aspects  of  technology,  but  in  most  ways  seem  to  have  neglected 
to  consider  the  social  and  human  consequences  of  their  creations.  The  liberal  arts  people 
and  the  average  citizen  — whom  we  can  classify  as  non-engineers  and  largely  not  tech- 
nically knowledgeable  - have  on  their  part  neglected  to  learn  to  understand  the  methods  of 
technology  and  the  impact  of  their  applications  on  individuals  and  society.  From  this  we 
can  see  that  the  mutual  responsibility  for  our  present  condition  is  obvious. 

The  concept  of  technology  is  a dichotomy  in  that,  on  the  one  hand,  technology  has  been 
a great  boon,  in  many  ways,  to  the  human  race,  but,  on  the  other  hand,  this  boon  has  been 
developed  at  a very  high  cost  to  human  beings  and  their  environment. 

There  are  basically  two  main  viewpoints  expressed  on  technology.  One  is  optimistic, 
where  technology  and  more  technology  are  considered  to  be  the  answer  to  the  human  plight 
on  this  earth.  The  other  approach  is  pessimistic  and  is  critical  of  nearly  all  aspects  of 
technology  and  blames  the  technologists  for  most  of  the  problems  confronting  the  world 
today.  In  my  presentation  I will  examine  both  viewpoints  and  in  the  process  attempt  to 
develop  a more  acute  awareness  of  what  is  really  involved  when  we  speak  of  technology 
and  society  and  when  we  individually  consider  its  present  and  future  challenges. 

I have  been  using  the  word  “technology*'  freely  and  up  to  now  have  not  attempted  to 
define  it.  Normally  when  we  use  the  word  technology  we  tend  to  relate  and  limit  it  to  a 
connotation  which  involves  only  engineers,  mechanics,  factories,  machinery,  hardware, 
engineering  and  industrial  arts  schools,  computer  centers,  space  exploration,  civilian 
and  military  goods  and  equipment,  etc.  However,  a broader  definition  of  “technology** 
is  possible  and  necessary  if  we  are  to  comprehend  fully  its  impact  on  mankind. 

Robert  Merton,  in  his  foreword  to  the  book  The  Technological  Society,  by  Jacques 
Ellul,  shows  how  Ellul  relates  technology  to  technique  in  general,  and,  in  doing  this, 
broadens  the  concept  of  technology  to  an  all-inclusive  one  where  technique  is  defined  as 
any  complex  of  standardized  means  for  obtaining  a pre- determined  result.  Thus,  tech- 
nology so  defined  converts  spontaneous  and  un- reflective  behavior  into  behavior  that  is 
deliberate  and  rationalized.**  (The  Technological  Society.  Jacques  Ellul,  Alfred  H.  Knopf. 
New  York,  1964,  Foreword,  page  VT.) 

What  is  the  effect  of  technology  so  defined?  Ellul  observes  that  “the  irreversible 
rule  of  technique  is  extended  to  alldomainsof  life**.  This  results  in  a “civilization  com- 
mitted to  the  quest  for  continually  Improved  means  to  carelessly  examined  ends. . . . Tech- 
nique transforms  ends  into  means.  What  was  once  prized  on  its  own  right  now  becomes 
worthwhile  only  if  it  helps  to  achieve  something  else.  And,  conversely,  technique  turns 
means  into  ends.  Know-how  takes  on  an  ultimate  value’*,  (op.  cit.) 

In  examining  the  political  effects  of  technology  in  this  broad  sense,  Ellul  agrees  with 
Robert  Hutchins  (of  the  Center  for  the  Study  of  Democratic  Institutions  in  Santa  Barbara, 
California),  in  that  “politics. , .becomes  an  arena  for  contentions  among  rival  techniques 
...  to  the  technician  the  nation  is  nothing  more  than  another  sphere  in  which  to  apply  the 
instruments  he  has  developed.  To  him,  the  state  is  not  the  expression  of  the  will  of  the 
people. . .it  is  an  enterprise  providing  services  thatmustbe  made  to  function  efficiently.'* 
(“Doing  What  Comes  Scientifically’’,  Robert  M.  Hutchins,  the  Center  for  the  Study  of 
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Democratic  Institutions,  Santa  Barbara,  California,  p.  6). 

In  a study  entitled  “Program  on  Technology  and  Society’*,  conducted  under  the  auspices 
of  Harvard  University,  a paradox  appeared:  Technology,  according  to  this  study,  on  the 
one  hand  has  in  this  country  “created  a society  of  such  complex  diversity  and  richness 
(where)  most  Americans  today  have  a greater  range  of  choice,  wider  experience  and  a 
more  highly-developed  sense  of  self-worth  than  any  other  people  have  ever  had.”  On  the 
other  hand  the  same  technology,  according  to  this  study,  “poses  a threat  to  that  society  if 
that  society  is  contented  to  merely  enjoy  the  fruits  of  technology  without  attempting  to 
answer  it  and  through  understanding  control  it.” 

The  Haarvard  study  warned  that  the  greatest  threat  of  technology  was  a political  threat, 
since  our  society  may  become  so  completely  dependent  on  technology  and  upon  “tech- 
nologists’* who  administer  it  that  the  very  nature  of  the  society  may  change.  The  impli- 
cation here  is  that  the  change  would  not  necessarily  result  in  a better  society,  since  the 
individual  citizen  would  have  even  less  impact  in  this  new  society  on  the  decisions  which 
result  in  the  introduction  of  new  technology  which  can  profoundly  affect  his  life  and  his 
environment. 

The  Harvard  study  stressed  that  the  average  citizen  and  elected  representatives  must 
learn  more  and  know  more  to  be  able  to  ask  the  right  questions  if  technology  is  not  to 
infringe  further  upon  the  role  the  individual  should  play  in  having  an  effect  on  those  who 
govern  him. 

This  sentiment  is  supported  by  Vice-Admiral  H.  G.  Rickovejr,  who,  in  a speech  de- 
livered to  a symposium  dealing  with  “Automation  and  Society’’,  sponsored  by  the  Univer- 
sity of  Georgia  in  1969,  said:  “E^'’ery  citizen  is  duty  bound  to  make  an  effort  to  under- 

stand how  technology  operates  and  what  are  its  possibilities  and  limitations. .. .’’ 
“A  free  society  centers  on  man.  It  gives  paramount  con siUx'' ration  to  human  rights, 
interests  and  needs.  But  once  ordinary  citizens  come  to  feel  that  public  issues  are  be- 
yond their  comprehension,  a pattern  of  life  may  develop  where  technology,  not  man,  would 
become  central  to  the  purp»ose  of  society.  If  we  permit  this  to  happen,  the  human  liberties 
for  which  mankind  has  fo'.ight,  at  so  great  a cost  of  effort  and  sacrifice,  will  be  extin- 
guished.’’ (The  \\hll  Street  Journal,  M-.rch  10,  1969) 

Victor  C.  Ferkiss,  in  his  book  Te.  hnologlcal  Man:  The  Myth  and  the  Reality  (George 
Brazilla,  New  York,  1969),  challenges  the  critics  of  industrial  society  when  they  imply 
that  “man  is  a cog  in  the  machine,  or  a product  produced  by  it,  or  both.’’  Ferkiss  points 
out  that  if  this  type  of  criticism  is  accepted,  the  alternatives  are  “revolt,  withdrawal,  or 
despair’’. 

He  holds  that  because  of  the  continuing  development  of  technology,  the  argument  as 
to  whether  or  not  industrialism  has  created  a mass  society  threatening  human  freedom 
“has  been  rendered  meaningless.’*  It  is  his  contention  “that  the  industrial  era  is  already 
in  the  process  of  being  superseded  by  a new  phase  in  human  history  and  that  industrial 
man,  whatever  his  characteristics,  is  evolving  into  something  different  and  superior  - 
technological  man.”  And  according  to  Ferkiss  this  will  lead  to  human  liberation  rather 
than  destruction,  (op.  cit..  page  271) 

A less  optimistic  thesis  was  presented  by  Ralph  Nader  in  an  article  entitled  “The 
Engineer’s  Professional  Role’*,  which  appeared  in  the  February,  1967,  Issue  of  the 
Journal  of  Engineering  Education  of  the  American  Society  for  Engineering  Education.  In 
this  article  he  wrote  that  “insofar  as  technology  does  things  to  us  that  we  do  not  want  to 
endure,  to  that  extent  can  it  be  called  out  of  control.  As  long  as  there  is  undue  and  paro- 
chial attention  paid  to  the  short-range  economic  utility  of  product  and  process,  at  the 
same  time  that  £he  short-  and  long-range  biological  conseauences  are  treated  with  indif- 
ference or  contempt,  our  society  is  going  to  plunge  into  deeper  collective  cruelties.’’ 

“What  is  nov.'  out  of  control,*’  Nader  feels,  “may  soon  be  running  amok  in  an  arena 
of  macabre  anarchy  so  immeshed  in  giant  bureaucratic  structures  whirling  in  furious 
activities  over  means,  that  the  accountability  for  the  ends  of  human  welfare  are  blurring 
more  and  more.  And  with  the  jet-paced  growth  of  new  technologies,  full  of  potential  for 
both  ease  and  unease,  the  lag  between  a framework  of  responsibility  for  tlie  safety  of  the 
man-made  environment  and  the  increasingly  far-reaching  impact  of  corporate  decision- 
makers  threatens  to  render  the  future  significantly  more  challenging  to  our  humane  values 
than  the  past,”  (Journal  of  Engineering  Education:  Feb.  1967,  p,  450) 

In  his  essay  “Objectivity  and  Liberal  Scholarship’*,  Noam  Chomsky,  professor  of 
linguistics  at  MIT,  states  that  “the  Western  sociologist  sees  in  the  rise  of  intellectuals 
to  effective  power  the  hope  for  a more  humane  and  smoothly  functioning  society,  in  which 
problems  can  be  solved  by  'peacemeal  technology*...*’  He  continues  by  saying  that 
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dangerous  tendencies  in  the  ideology  of  the  v/elfare  state  intelligentsia  who 
• ° possess  the  technique  and  understanding  required  to  manage  our  post-industrial 

inSS  organize  an  international  society  dominated  by  American  superpower 

Se  fh  ^^^Sement  and  control  exists,  it  can  be  used  to  consolidate 

Hrfn  those  who  exercise  it  and  to  diminish  spontaneous  and  free  experimenta- 

i^^  thri^terMtS'Vh^^  possibilities  for  reconstruction  of  society 

JL  rf  I who  are  nov/,  to  a greater  or  lesser  extent,  dispossessed.  Where 

Srhn  supplanted  by  all  of  the  methods  of  coercion  tliat  modem 

provides,  to  preserve  ordcsr  and  stability.”  (American  Power  and  the  New 
Mandarins,  Pantheon  Books,  New  York,  1967,  1969,  p.  125).^^ — ~ - - 

th^r  essay  also  comments  on  intellectuals  and  the  schools,  and  he  contends 

*at  as  American  technology  is  running  amok  in  S -Jieast  Asia,  a discussion  of  Ameri- 
?nr  rh??  ' can  harcUy  avoid  noting  the  fact  that  these  schools  are  the  first  training  ground 
VM^^  rJf  enforce  the  muted,  unending  terror  of  the  status  quo  in  the  coming 

years  of  a projected  American  century;  for  the  technicians  who  willbFdevelopine  the 
extension  of  American  power;  for  the  intellectuals  who  can  be  counted  on,  in 
measure,  to  provide  the  ideological  justification  for  this  particular  form  of 

f-nH  the  irresponsibility  and  lack  of  sophistication  of  those  who  will 

find  all  of  this  intolerable  and  mvolting.”  (op  cit.,  p.  310) 

questions  the  goals  and  quality  of  our  educational  sys- 
t ni  and  the  intellecmals  who  comprise  it.  He  points  out  the  traditional  role  of  intellec- 

he  decries  the  “comparative  indifference 
V -ntellectuals  to  the  immediate  actions  of  their  government  and  its  long- 
range  policy,  and  their  frequent  willingness  - often  eagerness  - to  play  a role  in  imnle- 
policies.”  (p.  314).  Heobservas  that  what  w=  must  axp?cY”i/°hat ^ 

from  or>  o terminology  of  the  social  behavioral  sciences  to  protect  their  actions 

from  critical  analysis. . , (p.  317). 

rho  rim-  essay  “One- Dimensional  Man”,  Herbert  Marcuse,  professor  of  philosophy  at 
S namro  states  that  . . with  the  growth  in  die  technological  conquest 

grows  the  conquest  of  man  by  man.  And  this  conquest  reduces  the  freedom  which 
ihoughr  liberation.  This  is  freedom  of  thought  in  the  only  sense  in  which 

I administered  world  ~ as  a consciousness  of  its  repressive  pro- 

breaking  out  of  this  whole.”  (“One- Dimensional 
Man  , Herbert  Marcuse,  Beacon  Press,  Boston,  1968,  p.  253.) 

mamw  freedom,  Marcuse  remarks  that  “...society  must  first  create  the 

^ m.fsf ff K members  before^  can  be  a free  society! 

create  the  wealth  before  being  .able  to  distribute  it  according  to  the  freely 
individual;  it  must  first  enable  its  slaves  to  learn  and  see  and 
AnH  ; know  what  is  going  on  and  what  they  themselves  can  do  to  change  i\ . 

degree  to  which  the  slaves  have  been  preconditioned  to  exist  as  slaves  and  be 
role,  their  liberation  necessarily  appears  to  come  from  without  and  from 
be . . . forced  to  be  free ...  to  ‘see  objects  as  they  are,  and  sometimes 
(op  cit^  p^^)  diey  must  be  shown  the . . . good  road . , . they  are  in  seai’ch  of'.” 

to  .^is  position  by  stating  that  “but  with  all  its  truth,  the  argument 
the  time- honored  question:  Who  educates  the  educators,  and  where  is  the 
proof  that  they  are  m possession  of  'the  good'?”  (op.  cit..  p.  40). 

Amhi"  ^ agrees  to  die  23rd  session  of  the  General  Assembly  of  the  United  Nations, 
f Astrom  of  Sweden  made  the  following  statement:  “Man  is  today  in  possession 

technological  resources  which  are  truly  spectacular.  It  can  safelv  be 
!nH  further  progress  will  follow  in  the  years  ahead.  The  achievements  of  science 

prerequisites  of  rapid  economic  development,  just  as  they  form  the 
ik414.-i®^  basis  for  the  armaments  race.  Sc  man  has  now  in  his  hands  unprecedented  pos- 

himself  but  also  for  bettering  his  lot  on  earth.  Let  me  say  in 
I®  ^ fraction  of  those  resources  In  the  form  of  brain  power,  technical 

know-how,  equipment  and  capital  which  are  now  devoted  to  the  perfection  of  the  means  of 

released  to  be  utilized  for  social  purposes,  for  the  rational  plan- 
I!r.!f  u environment  in  urban  and  rural  areas,  then  the  total  gain  in  terms  of 

A 4 social  justice  would  be  enormous.”  (23rd  Session,  General 

Assembly,  provisional  verbal  record  of  the  1732nd  meeting.  New  York,  Dec.  3,  1968, 

The  range  of  opinions  on  technology  and  its  effect  on  man  and  society  varies,  as  you 
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of  the  and  fecSofo^  wIlTm  utopian  predictions 

pressing  negative  prognostications  ^ ^ make  to  man  s living  of  life,  to  de- 

Kafa'’?'"'  r'i’  — and 

a.  fl 

to  teach  our  students  not  only  the  technlon^^H^f  r have  a major  responsibilitv 

4-  £5  S'- “ 

disruption  of  the  ecolo|cal  balMc™  of Tamr® of  environmental  pollution  and 
human  relations,  which  £e  an  intSral  importantly  the  problems  of 

intimately  interwoven  and  connected  wirh  t-hi=  eulogy.  The  present  challenges  are 

^ How  we  handle -or  5o™t  h^dTe^ our  "ges  are 

&mre.  WheAer  liberation  of  man  from  imo?anci  pattern  for  the 

suit,  or  whether  an  epoch  of  human  rr>r,n-oo  • "^te,  impersonality  and  war  will  re 

f°«dltion  him  to  acc^t  blutalTty 

living  Ufe  with  the  least  sensatlm^  ^®P^ession  which  will  result  in  man 

age,  in  this  place.  sensation  of  consciousness  - is  being  determined  by  us  Tn  SS 

lengi”  analysis,  it  is  man  himself  who  is  the  greatest  present  and  future  chal- 

to  us.  What  we  do  now  a^ecL(fators"^d  cltire^ns  "*  gauntlet  has  been  thrown 

can  be  confronted  and  dealt  with  in  a humnne  dete'*mlne  whether  these  challenges 
be  able  to  maintain  and  preserve  his  dignity  and  fiSdom.'^^^^®  individual  person  will 

caMon;  and  for  Engineering  Edit- 
ion, New  Jersey.  a>neering  end  Appi.ed  Science,  Princeton  University,  Prince- 


A student-oriented  industrial  arts 

G.  Don  Townsend 

Industrial  Arts^’'^^”>^ter^^d^n^^^^*^  being  presented  is  "a  Student  Orie  r h 

have  the  following  to  Report:  ^ ® research  to  find  out  Just  what  this  topic  m^Jnt,^? 

adap4SSf  famUlarizatlon  with  and 

enviro^ent  as  to  time,  space,  purpose  aS  pe^son^'  Psychology,  interpretation  of  the 

the  cirl?tioVoTo°rL^tiSg"S^^  and  ver,^  little  could  be  done  in 

after  me,  l can  see  a wholS  net  ^ but  for 

gul^nce  of  their  Instructors  assist  in  th^  Hy  luting  the  students,  along  with  the 

to  follow.  Individual  differences  can  be  courses  of  study  for^e  class 

“-a  -requirements  of  g“  <£^^1 consideration.  -liis.  I am 

^o^rses  betag  X campuses  is  caused  by 

rrt^4™  rrtiu 

courses  in  industrial  a«s  shou  d ^ planned  wi^T. 

dent  must  be  taken  from  where  L is  interest  in  mind.  A sm- 

soidents  be  made  to  see  themselves  within  th#o  gt’eat  Importance  that 

ft  part  of  the  whole  environment  of  the  actuation;  to  see  how  they  are  to  be 

^Tiey  should  be  taken  into  the  Dlannincr  ^ oglcal  world  in  which  they  are  to  reside 

cornel  £4SrmuchS‘dS'?tu<te  ‘•ccome 

and  you,  as  tsschers.  wUI  find  s morareIared's„TS<£i?£el‘u“^?nri?i;  ScS'rS* 
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communicaHon  ^ ^ Generation  Gap  and  of  a lack  of  understanding  and 

^ causes  some  alarm  in  dealing  with  young  people  today.  I believ^  that 

r>i  n fact  that  youth  is  more  exposed  to  facts  and  true  information 

ftan  the  older  generation  was  at  our  age.  Since  today's  students  ak  more  too“Sea^^^^^ 
i*an  they  were  in  years  past,  they  want  to  feel  that  they  are  having  a nart  In  nlfrmintr 

md  become  involved.  Television  and  radio  give  out  more  facte 

and  newspapers  print  more  information  today,  than  they  did  in  days  gone  by  This  in  itenif 
m^es  the  student  of  today  a more  knowing  individual.  Howe^^rf  tSS  gr;amst  stimulus 

small  only  a 

»e  aK""™ 

The  rapid  advance  of  our  technological  information  (1  am  mid  fha^  we  are  doiihiir.tr 
teSlr  amount  of  knowledge  that  is  in  the  world)  makes  it  imperative^ihat 

A courses  to  the  smdent  as  well  as  ^ the  student. 

un  tcf  cannot  be  taught  in  an  industrial  arts  class  and  be  properly  kept 

up-to-date  as  it  changes,  occupational  information  can  and  should  be  taught  bv  everv  in 

far? for? information  refers  to  that  ge^ral 

to  tee  fo  adequately  in  certain  vocations.  It  rSSs 

work  und  cooperate  in  group  environments.  In  industrial  arts  courses 
teis  concept  IS  easily  made  real.  The  instructor  can  help  the  student  work  his  own  nroh  * 

m?m  °?iirsmden''t  ^^^h  problems  can  apply  to  tee  technol^^cal  ^Nti^onl 

curriculum.  ^ to  work  and  cooperate  with  others  in  tee  tedustrial  arts 

im^rtant  part  of  student-oriented  industrial  arts  courses  is  creativitv 
dJnr  i t ''  com^nent  of  industrial  arts,  for  it  is  through  creativity  teat  te^^S-* 

r.T-  express  his  feelings  and  ideas.  When  we  consider  how  we  shall  anaWze 

SC  ^^tit  attacking  the  problem,  how  we  shall  fight  our  wav  terouc-h 
Obstacles  that  may  appear  in  our  pate,  there  is  plenty  of  sSp^  for  oriS 
a ornhSm'^^*  h"  Pcint  should  be  made  here.  It  does  not  matter  which  iSthod  of  solvteg 
fdea  ije  a denial  of  the  "creativity”  or  "originality” 

there  are  many  methods,  and  students  can  and  do  invent  tlSir  oSli 
The  early  introduction  of  important  ideas  does  not  merely  aid  learning — it  also  facilitates 
creativity.  But  most  important,  tee  teacher  should  listen  to  tee  ideal  of  tlS  smdent  ThS 
- handicapped  by  a fearfulness  about  new  ideas  in  his  pfrUcular  fSd 

dieraHle  ^ ^eat  commitment  to  his  own  beliefs  and  experiences  and  by  the  unpre- 

tel^einSl^w°^  students  questions.  If  a teacher  took  this  attimde,  a smdent  ^md  have 
Sremf^  ® ^ method  exists,  and  it  is  therefore  foolish  to  try  someteing  eSf- 

your  attention  four  parts  of  tee  definition  of  orientation— 
space,  purpose  and  persons.  First,  let’s  consider  time,  A smdent  needs  to 
^dy  courses  teat  are  relevant  to  the  time  or  age  in  which  he  lives.  Smdying  material 
rhnf  y^TS  emt-of-date  causes  smdents  to  lose  interest  very  rapidly.  I think 

Si  world  ^ relevant,  also.  It  is  very  ap^ren?  how  ra^^ 

In  amISoHo  4=  ®hrteking  . Today  it  takes  only  a matter  of  a few  seconds  to  call  a friend 
haw  an  hoir  in  Louisville  whereas  fifteen  years  ago  it  would  take  as  much  as 

Now  let  us  look  at  purpose.  Everyone  needs  a purpose  in  life,  and  we  smdents 
certainly  no  exception.  If  we  do  not  find  a purpose,  we  will  surely  end  up  like  tee  hlnpies 
iL?  to  ssvl??~^®  teachers  to  help  us  find  our  own  "place  in  the  sun”.  Lastly,  I^oufd 
lasting  requii-enient  of  successful  orientation,  will  have  a very 

islir^H®  of  today;  for,  as  it  is  well  put  in  a poem,  "no  man  is  an 

Wite  ^other®neo^^^  no  one  can  live  without  others,  all  youth  need  to  learn  to  cooperate 
qfSlty 111  thf^lSs'rooin?  “ »®1P  studenta  learn  this  valuable  pereonal 

As  you  can  now  see,  orientation  is  a very  valuable  asset  to  the  learning  orocess  of 
today  s smdents.  The  general  purpose  of  smdent  orientation  is  to  glu  tei  smdim  an 

som/tetet^^th*^  ^ something  teat  can  hold  his  interlst.  It  needs  to  bl 

If  I ^ consideration.  This  Is  tee  purpose  of  such  a course 

telimi^^h^l^  f®®l^g  that  by  taking  the  smdema  along  rather  tean 

telling  them  the  direction  you  plan  for  teem  to  take,  you  will  find  a more  happy  cUmar° 
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In  the  laboratory.  This  feeling  will  make  your  job,  as  on  educator,  more  pleasant  and 
much  easier.  Students  will,  I believe,  be  more  enthusiastic  In  the  performance  of  the  tasks 
before  them  and  will  ultimately  accomplish  more  and  gain  more  information.  And,  to 
me,  this  is  what  teaching  Is  all  about. 

Mr.  Townsend  is  just  completing  his  term  of  office  os  president  of  the  American  Industrial  Arts  Student 
Association.  Ho  is  a June,  1970,  graduate  ot  Crane  (Texas)  Hi^  School. 


Man : end  or  means? 


Jock  R.  Frymier 

Let  me  begin  by  saying  some  very  obvious  things.  (Maybe  everything  I say  today  will 
be  obvious,  I don't  know.)  The  title  of  my  paper  taJay  is,  "Man:  end  or  means?”  As  I 
look  at  the  banner  behind  me,  "Manty  Society ii^echnology”,  1 think  that's  an  appropriate 

Let  me  begin,  however,  by  stating  some  things  that  are  almost  obvious  at  the  cliche 
level.  One  need  not  be  very  bright  or  thoughtful  or  perceptive  or  knowledgeable  or  very 
much  of  anything  to  recognii;e  that  these  are  dramatic,  fast-moving,  changing  times.  It 
hasn  t been  too  many  years  ago  that  Jules  Verne  wrote  Around  the  World  in  EUdity  E)avs. 
Almost  In  our  lifetime  that  story  has  ^rhanged  from  around  the  world  In  80  days  m aroimd 
the  world  In  80  hours  and  from  around  the  world  i',i  80  hours  to  around  the  world  In  80 
minutes.  We  now  stand  perched  on  the  brink  of.  In  fact,  moving  man  around  the  world  In 
80  seconds  or  less.  V/e  now  have,  at  least  theoretically,  the  capability  of  transmitting 
man  by  means  of  electronic  Impulse.  Scientists  and  technologists  have  developed  concep- 
tually ways  of  transmitting  matter  by  means  of  electronic  Impulse.  The  odds  are  very, 
ver7  great  that  before  all  of  us  i this  room  are  gone,  man  will  have  devised  a way  to 
equate  transportation  with  communication.  We  will  be  able  to  move  ourselves  from  here 
to  there  with  fantastic  speed.  In  an  Instant  and  In  a moment. 

We  have  telephone,  telegraph,  television,  maybe  we  will  have  a tclepeople  machine, 
where  1 can  go  from  here  to  New  York  (with  special  rates  after  nine  o^clock).  That  sounds 
fantastic,  I know,  but  that  is  the  kind  of  era  in  which  we  are  living.  And  that  fantastic 
change  permeates  everything  we  do  and  everywhere  we  go  and  every  place  we  work.  We 
all  know  that.  This  is  the  fastest-moving  age  man  has  ever  lived  In,  and  you  and  1 are 
now  a part  of  It. 

It  Mems  to  me  that  it  is  appropriate  that  diose  of  us  who  work  in  schools  ask  our- 
selves the  question,  "Are  we.  In  fact,  keeping  pace  with  the  times?  Are  we  keeping  up, 
or,  hopefijlly,  are  we  ahead?  What  are  those  of  us  who  have  responsibilities  for  woridng 
with  young  people  doing  in  these  very  dramatic  and  fascinating  but  frustrating,  diese 
climactic  but  chaotic  kinds  of  times?  Are  we  making  the  kinds  of  adaptations  In  our 
schools?  Are  we  modifying  our  efforts,  our  procedures,  our  programs  and  our  ways  of 
working  to  keep  pace  with  this  dramatic  tenor  of  the  times?” 

If  one  looks  at  our  educational  effort.  If  one  looks  at  what  we  have  done  In  recent 
years,  *e  first  generalization  one  Is  apt  to  make  Is,  "Yes,  clearly  we  are  trying  to 
change.  Those  of  us  who  are  working  In  education  are  trying  dramatically  and  have 
worked  fantastically  hard  to  modify  education  in  recent  years,  especially  during  the  last 
fifteen  years.  We  have  changed  die  components,  we've  changed  the  relationships— we've 
changed  a great  many  things  about  educatiem. 

I like  to  think  of  these  change  efforts  as  hypotheses  for  change.  They  are  hypodieees 
because  we  almost  never  have  s Jaboratory  where  we  try  thlnf  > out  fuUy  and  effectively 
fc^ore  we  put  them  In  the  school.  Sometimes  we  do,  but  genera^tly  our  practice  in  educa- 
tlon  18  othcrwlsOa  Generally^  someone  gets  an  somebody  gets  a notion,  somebody 
gets  a new  proposition,  and  we  try  It  out  "on  the  Job”,  so  to  speak.  And  we  hypothesize 
mat  if  we  change  this  or  we  change  tha^  something  will  work  out  tor  die  better.  Over 
die  years  we  have  hypothesized  that  a number  of  things  ought  to  be  changed  in  education. 
For  example,  there  have  been  a whole  scries  of  content  hypotheses  tor  change.  What  we 
have  really  said  is  that  we  can  change  the  nature  of  the  subject  matter  that  we  teach  if 
we  can  clean  up  the  language.  If  we  can  tighten  up  the  logic  and  if  we  can  resequence  this 
information  In  a different  kind  of  way  - then,  maybe  then,  we  can  make  a sl^ficant 
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impact  upon  the  lives  and  minds  of  those  we  teach. 

So  we  have  had  a whole  host  of  changes  in  the  content,  the  subject  matter,  the  dls- 
^ people  learn  in  schools.  MosJ  of  *ese  Jkve  some 

BSSC  physics.  BSCS  biology.  SMFG  and  all  those  kinds  of  programs! 
f 1^  change  the  basic  substance  that  we  teach,  and  that’s  true  in  industrial 

!hS,ge.  ^ hypotheses  for 

change  effortt?  that  we’ve  proposed,  too,  modifications 
^ i*e  methods  that  we  employ.  I think  of  these  as  methodological  hypotheses  for  change. 
We  ve  chan^d  the  way  In  which  we  work  and  the  nature  of  the  interaction  with  teachers 

rion  television  is,  that’s  what  computer-assisted  Instruc- 

tion  is  and  all  different  kinds  of  levels.  We’ve  tried  to  change  the  ways  in  which  we  work 
people,  hoping  that  by  modifying  our  techniques  and  our  processes  and  our 
“ hfJP  yofg  people  learTmore.  bette?,  falte  “rSfta  « 
j.  ® V We  would  be  able  to  modify  their  behavior  in  the  appropriate 

dlr®^on  more  conslstentiy.  and  so  forth.  Methodological  hypotheses  for  change. 

change  efforts  which  involve  the  organizational 

. education  — time,  space,  the  staff,  the  resource  relationship.  1 think  of 

hy^theses  for  change -the  mixlular  scheduling,  the  nongraded 
kfods  of  things- team  teaching,  various  ways  of  grouping  people.  Even 
flnH  '^®  ^^®  tremendously  the  way  in  which  school*^sttlcts  are 

^ concepts  of  district  organization,  especially  as  it  relates  to 

fo?clSge.“*^  vocational-technical  education.  Those  are  organlzadonal  hypotheses 

things  like  more  research.  As  people  we’ve  poured  millions  and 
^®  that  are  involved  in  teaching  and  learn- 

u)hL^  ^ ^ ®®®/  teaching  really  like?  What  is  the  nature  of  learning? 

motlvadon?  What  is  the  precise  result  of  teacher-pupil  interaction 
hnvS  ways?  We  said,  maybe  if  we  invest  our  time  and  the  best  talent  we 

'k°  Understand  the  fundamental  phenomena  that  are  Involved  in 
“^-^®  generate  a breakthrough  in  education,  just  as 
we  ve  pnerated  breakthroughs  in  medicine  and  breakthroughs  in  engineering  and  break- 

Sff!rr?^in " breakthroughs  in  transportation.  Maybe  by  tremendous 

3 '^®  can  generate  a breakthrough  in  education.  1 think  of  this  as  a 
kirm  of  a research  hypothesis  for  change.  Or  research  hypotheses  for  change. 

'^®  ve  tried  to  change.  We  ask  ourselves,  have  these  changes  paid 
off?  Are  sch^ls  better  today  than  they  were  ten  or  fifteen  or  twenty  or  fifty  or  a hundred 

that  question  honesUy,  and  if  we  look  at  the  ^ta  that^re  available, 

SSf^o^v  ^3™  ^ disappointed.  Obviously,  schools  are  dif- 

what  they  were  ten  or  twenty  or  fifty  or  a hundred  years  ago.  They’re 
are  they  better?  On  that  question  we’re  lacking  in  very  good 
t^Tntv  or  that  children  today  do  many  things  t>etter  than  they  did 

I hundred  years  ago.  They  read  b .ter,  they  write  better,  they  spell 

^tter,  they  compute  better,  they  re  better  at  social  relationships,  they're  better  at 
human  relations  skills.  But  no  matter  how  we  measure  those  changes,  those  differences 
aJhlev5i*JJi!^«ta^;  very  alight.  If  we’re  measuring  them,  for  example,  in  standardized 
r^adeT^ISl  “Se^mMt!  ® ^rade  level,  or  two-tenths,  or  three-tenths  of 

c'^®^  evident  that  wherever  we  look,  there  is  tremendous  dissadsfacrinn  with 
v2?  ^ ®hnost  one-third  of  the  kids  who  start  school  In  the  first  g^S 

3®u  finish  twelve  years  later.  And  they  quit  bectiuse  they  hate  it,  and 

u *®y  wouldn’t  go  back  of  you  drove  them  with  a club.  Any 

® ^ percent,  and  loses  more  than  30  percent,  of  its'cllen- 

develops  those  fantastic  negative  feelings,  is  pretty  sorely  pressed  to 
demonstrate  that  It’s  doing  a superb  job.  » k y w, 

* evidence  that  there  is  widespread  dissatisfaction,  in  the  profession 

«^^?®  °u  **^®  P^^®®®*o“-  But  why  is  that  so?  Why  is  it  that  people  who  recognize  the 
!L!!!o  ^ and  who  have  tried  tremendously  hard  to  change  education  in  a great  many 

ways  - why  is  it  that  those  changes  have  not  paid  off?  Why  haven’t  we  been  able  to  make 
S-*  o 3,  °Y®"jent  that  we  all  hope  for  and  that  we  all  work  so  hard  for  - why  is 

?’®'^®  reasons.  1 wUl  try  to  share  with  you  a few  and  I 

want  to  share  what  I think  are  some  very  pervasive  things  that  relate  to  that. 
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I think  that  some  reasons  lie  in  the  fact,  for  example,  that  as  a profession  we've 
tended  to  do  a number  of  things  wrong.  We've  tended  to  do  what  1 call,  “Ask  the  wrong 
questions'*.  We  ask  the  wrong  questions  about  programs,  we  ask  the  wrong  questions 
about  our  educational  operations.  We  say,  for  example,  "How  many  schools  are  using  the 
new  Industrial  arts  program?  How  many  schools  are  using  the  new  physics  program? 
How  many  schools  are  using  modem  language  laboratories?  How  many  schools  are  using 
the  new  biology?  How  many  schools  are  using  the  new  math?  How  msmy  schools  are  non- 
graded?  How  many  schools  are  using  team  teaching?"  Those  are  all  frequency  questions. 
And  if  you  ask  a frequency  question,  you  get  a frequency  answer. 

Now  implicit  in  the  frequency  question  is  the  fact  that  there  must  be  something  behind 
this,  that  if  a lot  of  people  are  doing  it,  it  must  be  worthwhile  and  it  must  be  good.  Now 
if  you  try  to  Justify  something  as  right  just  because  it  exists,  you  get  into  trouble.  You 
have  to  justify  crime  or  prostitution  or  disease  as  good  and  worthwhile  just  because  they 
abound.  That's  a very  shaky  and  very  shoddy  kind  of  logic. 

It's  also  very,  very  evident  that  if  we  equate  goodness  with  widespreadness  in  educa- 
tion, it  doesn't  pay  off.  For  example,  about  1959,  1 think  it  was,  there  was  a first  survey 
done  in  the  United  States  of  how  many  schools  in  the  United  States  used  language  labora- 
tories. There  were  14  high  schools  in  America  in  1959  — that's  just  11  years  ago.  Four- 
teen high  schools  in  America  used  language  laboratories.  By  1962  that  number  had  in- 
creased to  10,000  and,  by  1964,  that  number  was  supposedly  14,000  high  schools,  now  using 
language  laboratories.  And  so,  the  notion  is,  it  must  be  good,  it  must  be  worthwhile,  it 
must  be  paying  off.  To  go  from  14  to  more  than  10,000  in  just  a very,  very  short  period 
of  time  obviously  is  an  indication  of  progress;  obviously  we're  moving  in  the  right  direc- 
tion. 

But  it  isn’t  so  obvious.  The  fact  of  the  matter  is  that  while  we  of  the  nation  have 
spent  three  quarters  of  a billion  dollars  on  language  laborator.es,  we  don't  have  a hundred 
good  pieces  of  research  to  demonstrate  whether  or  not  they  are  effective.  And  out  of 
those  studies  that  have  been  done,  about  a third  of  them  Indicate  that  the  kids  learn  more, 
about  a third  of  them  indicate  they  learn  less,  and  about  a third  of  them  indicate  no  sig- 
nificant difference.  When  anybody  tries  to  make  inferences  that  the  language  laboratories 
are  new  and  better  and  paying  off,  he  is  obviously  not  looking  at  the  hard  data.  And  we 
put  a tremendous  investment  in  tliese  things,  based  on  tlie  notion  that  if  more  people  are 
doing  it,  it  must  be  worthwhile.  In  fact,  the  best  studies  that  have  been  done  in  tliat  area 
indicate  almost  exactly  the  opposite  — toe  ones  with  toe  biggest  numbers  of  kids  and  toe 
most  carefully-controlled  variables,  and  so  forth.  And  that’s  very  disappointing.  Now 
I don't  know  why  that's  so.  Everything  1 now  that  language  laboratories  have  done  caused 
me  to  believe  that  toe  new  way  is  a better  way.  But  1 think  if  it  is  a better  way,  it'll  show 
up  in  research,  and  in  fact  it  has  not. 

Now  we've  asked  toe  wrong  t^estion.  We  said,  “Do  we  have  it  because  everybody 
else  has  got  it  or  not?"  We’ve  done  toe  same  thing  in  physics  and  math  and  biology.  In 
1957,  for  example,  there  was  not  a high  school  in  toe  United  States  that  taught  P3SE 
physics,  because  it  was  Just  being  worked  on  at  that  time.  Last  fall,  when  school  opened 
up,  more  than  60  percent  of  toe  high  schools  in  toe  United  States  that  taught  physics  taught 
PSSE  physics.  The  inference  is,  it  must  be  great -look  how  widespread  it  is,  everybody’s 
using  it.  We  tend  not  to  be  conscious  of  toe  fact  that  during  toat  same  13-year  period  of 
time,  during  toe  13  years  in  which  toe  new,  modem,  toe  best  physics,  developed  by  toe 
best  scholars  with  toe  best  support  of  toe  government,  during  toat  period  of  time  toe  pro- 
portional enrollment  in  physics  in  United  States  high  schools  has  decreased  22  percent. 
During  toe  time  when  we’ve  had  fantastic  pressure  and  encouragement  and  guidance  to 
move  people  in  a technological,  scientific,  physics  kind  of  direction,  we've  got  a new  pro- 
gram which  is  supposedly  predicated  upon  toe  fact  toat  it  will  help  kids  learn,  discover 
toe  structure  of  physics,  the  way  in  which  physicists  work  and  will  motivate  toem  to  go 
on.  During  toat  same  period  of  time,  as  this  new  notion  has  spread  more  and  more  widely, 
toe  kids  have  consistently  said,  "No,  no,  no,  no,  no."  Now  the  time  may  come  when  all 
of  the  schools  teach  it  and  none  of  toe  kl^  t^e  It— toen  we’U  be  doing  a perfect  job. 
I'm  not  sure.  But  if  you  ask  the  wrong  question  - How  many  schools  are  using  it?  Is  it 
widespread?  — that's  toe  wrong  t^estlon.  But  I think  one  of  toe  things  that  we’ve  tended 
to  do  as  a profession  is  to  ask  toe  wrong  question.  We've  also,  I think,  operated  on  toe 
basis  of  erroneous  assumptions,  and  I’m  not  going  to  talk  about  toose.,  1 think  we've  also 
tried  to  manipulate  the  wrong  variables.  I’ll  talk  about  toat  in  just  a minute. 

We  have  tended  basically  as  a profession  to  look  at  toe  variables  “out  there."  We 
said,  maybe  if  we  change  toe  size  of  toe  class  or  the  color  of  toe  print  or  toe  sequencing 
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ofi  the  kids  are  grouped  or  the  length  of  period  - maybe  if  we  chanee 

all  th^ose  things  *‘out  there,"  then  maybe  education  will  changS.  ^ 

thought  about  it  for  30  seconds,  or  anybody  who  has  studied 
any  of  the  research,  as  I happened  to  have  had  a chance  to  do  in  my  kind  of  work  know«3 

Sgridu^atiOT®  education  Is  the  human  one.  If  we  want  to 

'm  change  ourselves  - our  attitudes,  our  values  and  our 

ing^the^ea(?S?®WSS^flk’''J2'^®’  changing  the  textbook  or  chang- 

' which  will  make  the  greatest  impact.  Anybody  knows,  given  the  choice  of 

sequence  of  information  or  changing  the  nature  of  teacher-pupil  relationshio 
which  will  make  the  greatest  difference.  But  as  a profession  we  have  invested  onv  Hr»?o 
and  our  CTergy  Ir.  trying  to  change  those  things  ''out  there"!  invested  our  time 

and  *e  kl^’'Jn  "o"®  "e  stay  the  same 

we  wan^  t-e  h ‘ ^ Still  leaih  more.  But,  If  you  don’t  know  it  yet,  that  just  won’t  work  If 

The  education,  we  have  got  to  change  ourselvL  and  our  ways  of  working^ 

anTr^e  rv^yT„rs“^tJrth%o"n?g%t^^^^^^  m^o?etM 

But  we  haven’t  been  able  to  get  hold  of  that  very  weU.  so  we  tinker  with  the 
thflt^h^  ^uplng  and  we  tinker  with  the  size  of  the  class  and  we  tlnker*^with  all 

For  that’s  erroneous  andTalve  ofour 

presume  toat  we  can  manipulate  the  minor  variables  and  leave  thrmay?ones  alSi? 
For  there  are  other  kinds  of  things  that  we’ve  done  wrong,  I thSk,To  iXn’t  ^ 

Srhi^edllL^on  la  Sso^’f  difference",  which  is  the  most  common  fil!£ 

ing  m education,  is  also  a function  of  the  fact  which  is  very  tough  for  us  to  seem  ro  he 

fs  ma'fmosforS®'  ‘"‘‘.‘''■‘‘““a  P®°Plu  are  difteren^T  And  thTfact “ the  mSt« 

mnHc f ^ education  have  offered  solutions  of  a program- 

in  'w  words,  we  take  the  old  math  out  and  we  bring  dm  new 

takt  Se  ^d  wav  ^f^  teachin^®r^^\  "®'^  industrial  arts  i?.  We 

foreifm  laniree^  in  "h  ^ language  out  and  we  bring  the  new  way  of  teaching 

rore^  language  in.  What  we  do  Is  to  substitute  one  group  solution  for  another  ar-oim 
u*  on.  And  we  presume  that  somev^Iiere out  there,  there  must  be  a general  wav  of  work 

Jip  If  tri^m  ■’itnTcne'^n'-^ f - rne?dro,*![  S i?n^arve^  %tt 

rm."n^  vf  S“/^®  *hafs  dangerous.  And  mat’s  Xfy<!j  and"  fut 

in^o™  ope^t?on.  ‘=  “““IV  "aive.  and  mat  we’ve  got  to  examine 

Now  to  support  mat,  I think  in  recent  monms,  me  last  two  or  mrt  • years  esnsclallv 
me  young  people  of  the  world  and  in  me  United  States  especially  h“ve  teen  sLtS^fm™’ 
sages  to  those  of  us  over  30.  They  send  us  temmunlcaOons.  Thte®rrSta^f?ete  ^ 
infoimatlon  ^t  how  mey  feel,  about  what  mey  mink  irwrona  atou?l!tat  m^  m 

Changed,  and  so  forth.  Over  these  months  I think  they've  sent  us  messages 
30  *>™®’  Now  many  of  us,  eaptelLly  mose  o”“  of ®? 

?fS;H  sometimes  by  the  form  of  the  message.  We  don’t  like  the  fact  toat 

loud  That  they  are  profane.  We  don’t  like  the  fact  *at  they  wLVthllr  Llr  lo^^  W^ 

cton't  seem  to  listen  to  us.  Well  I think  chat 
^ understand  both  the  content  of  the  messages  and  the  frustration  which  is  be- 
hind the  young  people,  that  might  be  useful  to  us.  I thli*  what  reallv  has  a“ni^ii!Th?f™ 

w«e  ^riSrm  f “-"f  ® S!  ®'  P«p“were":SL'SI 

waved  their-  ^ change  1^  They  kind  of  sat  In  the  back  row,  and  they  kind  of 

y°“  Iwiow  what?  I got  an  Idea.  I know  a 

little  bit  about  what  I d like  to  do.  Why  don't  you  trv  dila?"  You  know  h **► 

do  I.  mie  ^y,  m>y  don’t  you  pay  atindte  mJrteK.S  and^L^eaSS 

® long  time  to  be  listened  to,  but  we  didn’t  pay  any  attention. 

UD  il^t  blankety-blank,  listen  to  mel"  You  know,  we  come 

up  tight  on  that.  We  listen  and  we  are  all  upset  and  we  are  all  disturbed  Whar’s  rho 

r You  know.  And  wl  let  all  upsS  b^ause 

sudden,  melr  padence  la  worn  out.  and  mey  swear,  and  we  fay,  you  ought  not  to  talk  maf 
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way  and  stuff,  you  know.  It's  okay  if  we  talk  that  wa/,  but  they  ought  not  to  talk  that  way 
you  know.  I think  their  patience  has  worn  out.  And  I don't  for  a moment  condone  th< 
brutal,  sadistic,  destructive  kind  of  behavior  that  some  young  people  are  engaging  in 
today.  I don't  mean  to  imply  that  for  a moment. 

But  I do  think  there  is,  behind  the  actions  of  many  young  people,  a series  of  messagei 
that  they're  trying  to  send  to  us,  and  I think  that  those  messages  are  related  to  what  w< 
do,  and  I think  we  have  to  try  to  hear  them.  If  I try  to  listen,  if  I try  to  figure  out  wha 
those  messages  are  saying,  I think  they  say  something  like  this.  One  of  the  messaget 
that  kids  aresayingls,  "Life  is  worthwhile,”  "Life  is  worthwhile.”  Another  message  tha 
they're  sending  is  that  "the  system  has  to  be  changed.”  "The  system  has  to  be  changed,’ 
A third  message  is,  "The  school  is  a sorting  machine  rather  than  a growing,  cultivating 
nurturing  Institution.”  It  sorts  peopleout.  Slaps  them  into  categories.  A fourth  message 
Is,  "We  want  a piece  of  the  action.  We  want  to  be  there  where  the  action  is,  and  we  wan 
an  opportunity  to  participate  in  that.” 

Let's  look  at  those  four  messages  which  the  kids  are  sending  us,  and  see  if  there  ii 
any  validity  to  the  content,  even  though  the  style  may  be  obscene  or  disturbing  to  us.  Th< 
kids  are  saying  to  us,  "We  think  life  is  worthwhile.  We  think  that  people  count.  We  thin! 
that  life  is  important.”  And  furthermore  they’re  saying  to  us,  "We  don’t  think  you  be- 
lieve that.  We  know  yen  say  that  life  is  worthwhile,  but  everj^lng  you  do  supports  th< 
opposite.  For  example”,  they  say,  "how  can  you  possibly  say  that  life  is  worthwhile  an< 
spend  the  fantastic  resources  of  this  great  nation  building  death-dealing  devices?  Hov 
can  you  do  that?  How  can  you  continue  to  build  fantastic  weapons  of  destruction  and  sa; 
that  life  Is  worthwhile?”  Overkill  is  not  a cute  military  phrase.  It’s  a precise  descrip- 
tion of  the  fantastic  capability  which  already  exists  - not  hj^thetically,  not  theoretically - 
but  already  exists  to  destroy  life  as  we  know  it.  We  have  more  than  53,000  nuclear  wea- 
pons. If  we  started  to  drop  one  today  — and  each  one  of  those  weapons  is  hundreds  ant 
hundreds  of  times  more  powerful  than  those  bombs  that  were  dropped  on  Nagasaki  oi 
Hiroshima  — if  we  started  to  drop  one  bomb  a day,  it  would  take  137  years  just  to  use  uj 
the  existing  supply.  And  the  kids  say,  "You  know,  life  is  worthwhile.  We  don’t  think  yoi 
really  believe  it.  Life  Is  Impoitant.  Quit  building  all  that  nonsense  to  destroy  life  ant 
put  something  into  the  business  of  building  life  and  nurturing  life  and  saving  life  and  creat- 
ing life.  Life  is  worthwhile.  How  can  you  possibly  talk  about  the  business  of  bulldln] 
weapons  of  destnjction”  — for  example,  we  have  biological  warfare  material,  one  galloi 
of  which  is  enough  to  destroy  eight  billion  people*,  more  than  twice  the  population  of  tht 
whole  world  at  the  moment.  The  governor  of  the  State  of  Oregon  is  pleading  right  now  witi 
the  President  of  the  United  States,  asking  him  not  to  bring  nerve  gas  from  the  Philippine.* 
or  the  Patdfic  or  somewhere  and  store  It  in  his  state  — "How  can  you  possibly  say  life  h 
worthwhile  and  behave  in  those  kinds  of  ways?”  the  kids  are  saying.  "It  doesn’t  mak« 
sense.  You're  hypocritical,  you're  Inconsistent.”  How  can  you  possibly  encourage  kids  tc 
learri  how  to  take  human  life  and  call  that  higher  education?  That  is  what  ROTC  is  — or- 
ganized instruction  in  human  destruction. 

I work  in  an  Institution  which  is  the  largest  producer  of  ROTC  graduates  in  the  Unite< 
States.  I also  work  in  an  institution  as  an  individual  who  has  spent  five  years  of  his  lift 
totin’  an  M-l  rifle  around  the  world,  supposedly  in  the  name  of  freedom.  I believe  ii 
freedom.  I fought  for  freedom  and  I have  seen  men  die  for  freedom.  I diink  if  freedom  i« 
worth  fighting  for  and  dying  for,  it  is  absolutely  worth  preserving  and  practicing  ii 
schools.  I do  not  for  a moment  believe  that  it  is  possible  to  develop  a free  people  by  en- 
slaving them  while  they  are  young.  And  the  kids  are  saying,  "Why  do  we  have  fo  lean 
how  to  kill  our  fellow  man?  How  come?  Is  it  possible  to  teach  people  to  kill  and  call  tha 
higher  education?  That  must  be  lower  education.  It  can’t  be  higher  education.  Cut  ou 
that  nonsense.  Life  is  worthwhile.  Bay  attention  to  us.”  And  we  don’t  listen. 

It  has  been  less  than  a year  since  President  Nixon  announced  that  we  were  going  tc 
proceed  with  the  development  of  an  anti-ballistics  missile  system.  Less  than  a year 
The  day  he  made  the  decision,  it  was  obsolete,  because,  the  day  before,  Apollo  9 demon- 
strated the  futility  of  the  whole  argument.  Apollo  9 was  at  that  time  in  orbit  around  th< 
earth,  going  around,  around  and  around.  The  plan  was  to  drop  Apollo  9 into  the  Atlantic 
Ocean,  but  a storm  arose  in  the  Atlantic.  So  they  changed  the  splashdown  from  th< 
Atlantic  to  the  Pacific,  And  so  in  a matter  of  hours,  we  changed  the  precise  point  of  th< 
splashdown  from  someplace  off  the  point  of  Cape  Canaveral  to  someplace  In  the  Pacific 
Ocean.  Technologically  we  brought  that  capsule  down  to  within  a few  hundred  yards  of  wha 
was  not  even  a predetermined  target.  Just  because  a storm  arose.  Now  anybody  who  doe: 
not  see  the  implications  of  that  for  anti-ballii^tics  missiles  is  naive.  If  missiles  come 
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they  will  not  come  from  Siberia  across  Alaska  to  Canada.  They're  eoine  to  come  our  of 
earth-circling  satellites.  There  is  no  protection  against  thos^  tLS  is  r ne  Lh 
we  are  already  committed  to  spending  billions  and  billions  of  dollars  what  some  neoole 

expenditure  ever  made  by  this  coLttyron^  wea?SS^^^^^ 
which  is  already  outdated  by  our  own  technological  developments.  system 

Last  summer,  for  instance,  you  may  recall  tlie  MIG  fiehter  that  flow  fT-om 
and  landed  at  Homestead  Air  Ford  Base  to  Florida.  We  in'fs?^n  m 
p icatlons  of  that.  The  lighter  left  Havana,  the  pUot  Oew^ixy  toTaSo^s  tS  “em  Si 

to  plck*'him^u^  We  example,  he  didn't  lly  high  enough  for  our  radar 

a wrv  ^ coming*  We  didn't  know  he  was  coming  until  just 

a very  few  mmutes  l^fore  he  landed.  When  he  landed  he  came  in  with  his  wheels  dowli 

fS^ntlH^Sa^  l^ows  ^at  whra  an  aircraft  comes  in  with  its  wheels  down,  that’s  a sigTif 
rh  D had  an  atom  bomb  on  there.  He  landed  within  a few  hunSed 

Florid  ® Air  Force  One.  He  could  have  blown  the  whole  south  end  of 

Florida  right  off  the  map.  But  we  don  t seem  to  recognize  that  if  war  comes  it  miorhr 

SHnni^slv^f  ^ bUlion  dollars  on  a weapons  system  which  doesn't  make  sense,  because 
people  are  going  to  play  the  game  they  are  going  to  play  it  according  to  our 
^les.  "How  utterly  naive  can  you  be?”  the  kids  are  saySg.  "Life  is  woSwWl?  t 

something  that’s  human- creating  and  human-nurturing  and  human-preserving 

5,0*  are  s“  lur”^  *>“'  *tok  you 

J message  is  coming  across,  I think  we  have  to  pay  attention  to  it  How 

"T?,ervaSS®H  "You  have  got  fo  change  too  ay?tem“  toe"ra 

nfw  ^ Changed,  Those  are  the  words  which  they  typically  em- 

flbnnr  rhi^  e^e'r,  talking  about  the  political  system,  sometimes  they’re  talking 

Sr^hev  m^aTwZn  rh  educational  system.  Wha® 

do  they  mean  when  they  say  the  system  has  to  be  changed?  Is  there  something  fundamen- 

system?  I think  there  are  a lot  of  things  right  about  the  system  but 

ft^flLld*?  educTdo^^^^  posstoilities  for  improving  ?t.  I^think  without  question  in 

tne  neia  oi  education  we  need  tremendous  change  in  the  system  as  a svsrem 

too  p^gram,  a^rt  Iron,  Ula  people,  I folnk  the  syatam  ha?S  be  5han|i 

acte5S5d  to/toe  lact"to^'!r*"‘^'‘°".!"®  system  that  I know  anyUlIng  about  is  char- 

s^naVar?*,^  H ^ separate  aspects  - three  separate  entities  three 

separate  functions  which  are  performed.  One  of  these  functions  is  die  planning  the  Sn! 

Of  "doinsr  direction- setting  aspect  of  the  system.  Another  part 

^1  implementing,  the  accomplishing,  the  effecting  part  of  the  system 

part  ^I'tofavstom®  ‘>’b  avaluittog,  tha  assIsLg, “a  ?4tocUni 

seoaratelv  ani^^.ai'h*  ^ow  in  any  ftiHy- functioning  system,  these  three  pieces  function 
hJFtfrf  and  each  one  of  them  has  a power,  but  at  the  same  time  they  are  all  delicatelv- 
balanced  and  poised  and  related  to  one  another,  aeiicateiy- 

® s^arate  group  which  performs  each  function.  President  Nixon  found  that 

He  proposed  m Congress  and 

reie^fed  Judge  of  the  Supreme  Court),  but  lie  Senate 

rejected  it.  ^e  Senate  is  a group  separate  from  the  President.  One  group  pla,is  one 

judges.  That  is  beautifully  illustrated  to  our  system  of 
Ihno^t^^  judicial  branches.  But  it  is  also  Ulusttuted  in 

fr.!?  ^ ^ ^ concept  you  want  to  look  at  - whether  it  is  science,  economics 

to^re  education.  In  education,  one  group  plans,  another  accomplishes,  but 

make  evaluatir.g  group  which  has  a power  of  its  own.  Obylously  people 

make  Judgments,  obviously  people  make  inferences  and  assessments,  but  their  Judmients 
don  t have  power,  their  judgments  don’t  have  precision.  Their  judgments  don’t  have  in- 
fluence, except  to  a very  gross  and  crude  kind  of  way.  And  torthermS?^vSi«  we  al^^ 
have  is  a group  of  people  who  plan,  who  conceptualize,  who  give  direction.  These  are  the 

*^^  uini^n!,T.  5:5 

into  nrnS^am*®  }™Pjementers.  That’s  you  and  I.  The  professionals.  We  convert  poUcies 

DurDose^lto’Wii'^aH°”'^f^  ideas  into  practice.  We  convert  general  notions  and  general 
purposes  ii^  educational  hardware  and  educational  decision.  But  we  do  not  have  anv- 

^dy  to  i^rform  the  evaluation  role.  We  don’t  have  a seijarate  group  charged  with  the 
responsibility  of  assessing  or  holding  us  accountable  for  what  we  ^ Let  me  cite  two  or 
three  Illustrations,  if  I can,  to  make  thatpotot.  because  I think  tott  is  a ver^^Lrious  ?law 
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in  the  system.  When  the  kids  say  the  to  be  changed,  I think  they  are  right. 

Ten  years  or  so  ago,  when  I worke^  lu  Flojrida,  as  Director  of  Instruction, 

I picked  up  my  telephone  one  day  when  I said,  “This  is  Jack  Frymier”,  and 

some  guy  on  the  other  end  of  the  lin^  ^ ^V^nt  you  to  make  those  kids  quit  killin’ 

those  fish”.  I said,  “What?”  “I  tpake  those  kids  quit  killin’ those  fish.” 

I said,  'T  don’t  understand  what  yon’r"^  about.  You’ll  have  to  tell  me  the  whole 

story.’’  He  said,  'Tm  so  and  so.  I ruf'  a F^t  Evety  day  at  8:00  a.m,  a school  bus 

comes  and  stops  hi  front  of  my  pet  shop  th®^‘e  until  8:20.  At  8:20  another  school 

bus  comes,  and  some  of  the  kids  get  pUs  and  get  on  the  other  bus.  Then  the 

two  busses  go  on.  But  between  8:00  of  those  kids  get  off  of  that  one  bus 

and  come  into  my  pet  shop  and  they  buy  f®ke  them  to  school  and  they  kill  them. 

I want  you  to  make  those  kids  quit  killin*  th^^^e  I said,  “Why  don’t  you  quit  selling 

them  the  fish?’’  And  he  said,  “Now  ^ He  said, 

“Aren’t  you  the  Director  of  tastructl<^*I  achool  district?’’  I said,  “Yeah.’’  He 

said,  "Aren’t  the  biology  teachers  part effort  in  this  dis^ct?’’  I said, 
*'Yeah.”  He  said,  “Aren’t  the  biology  %pPosed  to  do  what  you  said?’’  “Well,’’ 

I stiid,  “I’m  supposed  to  have  some  kind  over  them."  He  said,  “I  want  you  to 

make  those  kids  quit  killing  those  fi^b^>»  j P^id»  “Okay”,  and  I hung  up  the  phone  and 

laughed  like  . That  was  the  funni^^t  that  happened  to  me  all  day.  I didn’t  pay 

any  attention  to  him.  That’s  the  way  it  pi  ^d^^tigilon.  We  pay  attention  if  we  want  to  or 
we  don’t  pay  attention  if  we  don’t  want  ^ qe^ide. 

Those  of  us  who  are  responsible  foif  tmP^gPt^jjting  the  decisions  are  also  responsible 
for  Judging  the  decisions.  We  make  either  way.  Now  if  I’d  gotten  two  or 

three  telephone  calls,  I mi^t  have  gotte^  a ^r^*^W  bi  my  brow.  If  I got  four  or  five  tele- 
phone calls,  I might  have  changed  our  P^tiiegy  program,  based  on  that  little  bit  of 

information.  Now  what  we  have  in  educ^'^oP  X&  ^ system  in  which  those  of  us  who  work  in 
it  not  only  have  to  implement,  but  also  ^ And  that  means  we’re  judging  our- 

selves. And  that  means  that  there  is  ^ bf  ^ntamination  of  the  process.  We  work 
hard.  We  try  like  the  dickens.  W'e  Inv^^t  amounts  of  energy  and  money  and 

time  and  then  we  turn  around  and  saY»  W doing  a good  job?’’  Well,  it’s  awbilly 

hard  to  say  we  aren’t  doing  a good  job  potnred  all  that  stuff  into  it. 

Let  me  take  another  illustration,  On  oUr  campus.  The  Ohio  State  Uni- 

versity, we  have  had  for  a number  of  yea calL?d  a speaker’s  rule.  The  speaker’s 
rule  was  passed  by  the  board  of  trus^^^g/  desired  specifically  to  keep  certain 

people  from  speaking  on  campus  — basi^^uY  b^bl^  'vho  ijave  communist  inclinations  and 
communist  leanings.  Now  the  law,  the  ba^sed  and  adopted  by  the  board  of  trus- 
tees, and  over  a period  of  time  a lo^  ^®lt  vsfY  uncomfortable  about  the  rule. 

They  said,  “You  know,  first  of  all,  it'®  g,  'Violation  of  the  first  amendment  of  the 

Constitution,  which  guarantees  freedort*  ^n^^cb»  presS^  religion,  assembly,  petition. 
It  doesn’t  really  make  sense  to  deny  Ih^.Wgbt  to  speak,  especially  in  a university 

setting,  especially  when  men  are  conc^^^  <^lb  die  pursuit  of  truth.  It  doesn’t  really 
make  any  sense  to  cut  off  debate,  tolim^^  And  so  students  and  faculty  and  a 

lot  of  other  people  kept  complaining,  \ere  committees  at  work  and  there  were 

protests  in  The  Lantern,  llie  Columt^s  Qia^tclL  and  articles  in  Atlantic  Monthly  and 
Harper’s  and  the  New  York  Times.  ^ period  of  time  a tremendous  amount  of 

discomfort  developed.  Finally  a stud^t  ® committee  going,  and  they  kind  of 

wobbled  their  way  through  the  unlver-^ity  and  a faculty  group  got  worWng,  and 

they  kind  of  wc.  nd  their  way  around  %j^Air^ity  community.  And  these  two  groups 
came  to  the  president’s  office,  and  they  t^  president,  “You  know,  a lot  of  people 
around  here  are  unhappy  about  the  rdi®.  WiU  you  please  go  to  the  board  of 

trustees  and  ask  them  if  they’d  change  if?''  president  thought  about  bat  awhile.  He 

said,  “Okay,  I’ll  do  that.’’  He  went  to  tb^  l^steeS  and  he  said,  “You  know,  there 

are  a lot  of  people  around  here  who  dAA't  fh^  speaker’s  rule.  Will  you  change  it?’’ 
The  board  of  trustees  thought  about  thA^  a whlie»  and  they  said,  in  effect,  "vnio 
made  that  rule,  anyway?  Oh  I We  mada  didn’t  we?  Oh,  we  think  that’s  a pretty 

good  rule.  No,  uh-uh,  we’renotgonnacbAAg^  'They  didn't.  It  changed  several  months 

later,  when  a couple  of  guys  missed  tb^  and  the  balance  of  votes  switched  and  it 

went  through. 

But  the  fact  of  the  matter  is,  at  th^  time,  as  it  if  presently  conceptualized  -• 

at  universities,  in  public  schools,  in  jfealm  of  education  — the  system  is  con- 
ceptualized In  such  a way  that  those  rig^ponslbliltles  for  making  policy  are  the 

same  group  who  judge  the  worth  and  iJiA  of  that  same  policy.  If  we  did  that  in 
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ftSnaUty  o?  determine  the  con- 

another  group,  and  that  ^oun  That  right  is  reserved  to 

we  sometimes  talk  about^e^power  of  th*e 
nine  old  men.  Oh,  they 

nothing  they  can  do.  The  marshall^Si^®work  ^^1®  " ' there's 

President.  Our  system  iS^ScatelfSalaT^^^^  marshalls  work  for  the 

corrective  feedback  in  order  to  imnmv*.  w f ^ found  a way  to  use 

convert  crlUdsm  end  complaint  taT^a«v"U°SSn“  SSrw^can^'S^mrr^  “ 

wbSi'1imehSi7*,Mn-ri‘fte  soi^MhlnT“h?Mn  nm  *®  ‘act  to 

products  have  to  pay  attention  to  iiie  feectoack  But  ln”f»A  oah"'  who  produce 

Uon  to  the  feedback.  ^ pS  «tcnS  If  we  LS,,^i 

want,  and  we  decide.  ^ ^ ttontion  if  we  want  or  we  don  t pay  attention  if  we  don’t 

chang^cl^  I*dflnk  the^re  rlcht^fdSIk  wS'havr^^  saying  the  system  has  to  be 

tlon  which  allow  us  to  insilat;  o^J^lvIs  from^rsJsl^ 

Tn^m^^r®  f®®'  example  and  Aen  PU  go 

form,  and  the °firlt ^day® he ?ame"to  oS?e'h?ffr^d*^^^  ^ conservative  plat- 

hired  In  the  last  90  days.  The  law  allowed  him  m state  who  had  been 

Every  state  agency  goritj  budget  cut.  ' ^ 

didn’t'k^w  Shat Sd^Voi  SSS^’^S'e  kids”ISrf  Ae?"  d'JJ  $26,000.00.  We 

diidn't  want  to  send  them  home.  WeSdn’t  knoS  vJhaf  m d® 

any  money  and  so  we  said,  "What  should  we  do?  them.  But  we  didn’t  have 

wc  IncreaL  class  size?  Should  we  tacrease  *fnumK^!!  of"t  a“'  Should 

to  supervise?  Should  we  fire  faculty?  What  should  we^v5"°uf'“‘’f?'a““,f'’®‘^®  people  have 

‘a:  o^^ 

trtaL=‘iriry“e^“ri;i 

one  thing,  and  Am  c!asa  wi,t  to  lion  smd^ent.  ^ 5“'  ““  financial  losses  Inu  tha! 

It.  We  said,  "Good  luck,  buddy."  Wat’"wha?Wr.Sd”®  ’ Sf^^O^cte  student  In  to  teach 

twelve,  fifteen  hours  on  the  slfe  aid  wrl‘tllg“a  ^tettn^. 

Street -we  didn’t  have  an  auditorium  on  campS  bl^cuL  to 

the  state  museum.  So  I asked  myself  what  wouW  harm^n  t? ^ ^ ^ ^ to  go  to 

urn  over  to  the  Dean’s  office  and  knocked  on  the  doo?^a^d  Mr 

me  why  I have  to  take  Educarinn  inft  " ^/n„  ,u  "®y»  "®y»  Mr.  DeanI  Tell 

have  said,  "You  wan7to  b^a  teTcie^  don*?  He’d 

And  the  Dean  would^are  said  ^^Welf' voi? And  ^e  kid  would  have  said,  "Yes." 

kid  was  one  of  those  kinds  of  obnmcfous^klds  and  h*e'Sfd^  suppose  the 

nonsense.  Can  you  prove  tx>  me  that  Vu  a buddy,  don  t give  me  that 

don’t?  I mean,  lookryS,’?e^aSnV  me  LL  fr  t d®®^?^  ^ if  i 

What  kind  of  evidence  do  you~h^^?J  .?  choice.  It’s  required. 

If  I don't?’’  You  know  wha?  th^  iL?®'  ^ ® teacher  if  I take  that  course  than 

“Have  you  thoC^rabc«fa^  S’ 

he’d  have  tried  to  counsel  hS  oJrand  eet  Sm  tw  engineering."  Or 

the  kid  was  reallv  nn^.  of  a ' °f  die  field  of  education.  But  suppose 

suppose  he  said  ‘^ow  ^ diose  blistering  kids  who  walk  around  campuses  today,  and 

me  ^at  I’ll  he\  bet^S  tll'cZ'l,  nonsense,  buddy.  Can  you  ^Se  to 

Dean  wLld  h^a  “ j.to't?  ■’  You  ki.w  Shat  th“ 

e«a?;™t?anS^  “K  Sy 

have  to  prove  even  rorifvar.Jan^rw»C^^^^^^^^^ 
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Now  I submit  that  when  you  work  in  that  kind  of  system,  that’s  a fantastic  amount  of 
power.  And  when  the  kids  are  saying,  "The  system  has  to  be  changed  , I tliink  they  re 
saying  there  has  to  be  an  accountability  mechanism  there.  There  has  to  be  a way  to  find 
out  whether  what  we’re  doing  does  in  fact  make  a significant  difference.  Well,  the  message 
that  they’re  sending  is  that  the  system  has  to  be  changed.  I think  there  s a validity  to  it. 

Another  message  that  they’re  sending:  The  school  is  a sorting  mechanism.  The 
school  sorts  people  out  and  categorizes  them  and  slots  them.  We  give  ^ades.  Grades 
become  money  because  they're  scholarships.  We  determine  people’s  lives.  We  label 
people.  We  categorize  people.  Kenneth  Clark’s  whole  notion,  for  example,  about  the 
self-fulfilling  prophecy  is  that  by  labeling  a ghetto  kid  as  a poor  achiever,  a poor  reader, 
he  ultimately  learns  to  ^ that,  and  he  ultimately  learns  to  behave  that  way,  because  we 
have  labeled  him  that,  and  that’s  self-fulfilling  prophecy.  The  kids  are  saying,  Ycv 
know  the  school  is  treating  us  like  potatoes.  We  run  through  here  and  you  slot  us  out 
and  drop  us  here  and  drop  us  there  and  put  us  there  and  do  this  to  us.  We  feel  like  we  re 
being  done  to.  We’re  being  sorted  out.  The  school  is  serving  some  other  agency  - 
sometimes  they  say  the  Defense  Department  or  sometimes  they  say  somebody  else.  But 
they  feel  that  the  school  is  a sorting  machine.  It’s  not  a growing,  nurturing,  cultivating, 
enhancing  instimtion.  It’s  an  institution  which  sorts  people  out.  It  puts  them  into  slots 

and  they  resent  that.  ^ 

r'ne  of  the  other  things  that  they’re  saying,  of  course,  is.  We  want  a piece  erf  the 
action.  We  want  a right  to  determine  the  direction,  the  nature  of  what’s  going  on  with  us. 
We  want  a say  in  what’s  going  on,  in  the  courses  that  are  taught,  the  activities  which 
we’re  involved  in,  the  methods  that  are  involved,  the  evaluation  procedure,^e  organ  .za- 
tional  plan.  We  want  a part  of  that.  We  want  a piece  of  the  act^.on.  Those  kinds  of 
messages  are  being  sent  to  us  loudly,  profanely,  sometimes  politely,  sometimes  systemat- 
ically, sometimes  in  writing,  often  in  yelling  form.  Life  is  worthwhile.  The  system  has 
to  be  changed.  The  school  is  a sorting  machine.  There  are  other  kinds  of  messages  that 

they’re  sending -I  just  picked  out  three  or  four. 

Now  what  are  the  implications  of  those  messages?  What  are  the  implications  for 
those  of  us  who  are  concerned  about  kids  in  school?  I think  behind  all  of  those  things  the 
kids  are  saying,  "We’re  being  used.  We’re  hollow.  We  feel  prostituted.  We  are  means 
to  somebody  else’s  end.  And  we  don’t  like  it.  Man  is  the  end,’’  1 think  they  re  saying. 
Man  is  the  end.  At  the  present  time  1 think  most  of  the  kids  feel  that  they  are  the  re- 
cipients. They  are  a means  to  somebody  •=^lse*s  end.  And  they  are  questioning  that 
severely.  And  I think  their  question  has  a legitimacy.  I think  their  question  has  a validity. 

1 think  we  have  to  find  a way  to  see  whether  or  not  what  we’re  doing  in  educational  prac- 
tice is  consistent  with  what  we  feel  is  right -not  only  what  they  yell,  because  I know  very 
well  that  you  don’t  get  verification  by  volume,  and  some  of  the  kids  think  that  is  true. 
Things  are  right  just  because  you  say  them  loudly.  But  at  the  same  time  I think  there  is 
a validity  to  their  content  if  we  can  sort  it  out  and  if  we  can  listen  to  it. 

So  let  me  move,  if  I may  in  my  discussion,  to  some  kind  of  abstract,  theoretical  points 
about  program  and  curriculum,  but  then  try  to  relate  them  to  the  kind  of  discussion  that 

we’ve  made.  , , . 

People  who  are  concerned  with  curriculum  development,  people  who  operationalize 

curriculum  in  schools  — translate  ideas'  into  educational  practice,  if  you  please  - are 
people  who  employ  knowingly  orunknowingly  certain  kinds  of  assumptions  about  education. 
For  example,  curriculum  theorists  would  suggest  to  us  that  there  are  three  fundamental 
sources  or  areas  tliat  we  go  to  when  we  determine  the  purposes  or  the  directions  of  edu- 
cation. There  are  three  areas  where  we  get  information  and  inspiration.  One  of  these 
areas  is  what  we  know  about  the  nature  of  knowledge.  Another  area  is  what  we  know  about 
the  nature  of  society,  and  a third  area  is  what  we  know  about  the  nature  of  the  individual. 

The  nature  of  knowledge.  We’ve  learned  a lot  in  recent  years  about  the  structure  of 
the  disciplhie  — the  fundamental  facts,  the  generalizations  and  principles,  the  ways  of  ^e 
inquiry  which  are  unique  andpeculiar  to  any  particular  discipline.  We’ve  learned  an  awful 
lot  about  the  nature  of  discipline,  and  that's  ore  of  the  areas  to  which  we  can  go  when  we 
say,  "What  should  schools  be  about?  What  direction  should  they  go?  What  objectives 
sho^;  liey  pursue?  What  purposes  should  they  strive  to  achieve? ’’ 

mr  second  area  of  information,  or  source,  if  you  pmae,  is  what  we  know  °bout  the 
natffse  og  society  — changing  cultural  patterns,  expectatiowK,  social  values,  norms,  those 

tfcird  area  is  what  we  know  about  tl.e  nature  of  the  individual  — motivation,  per- 
liJtructure,  perceptual  style,  cognitive  abilities,  the  nature  of  intelligence. 
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What^we  nalvefv  education  InevStably  draws  upon  these  three  sources. 

1 naively  thinl.  - those  of  us  who  build  program  - is  that  we  consider  all  of 

in  a kind  of  an  equivalent  way.  We'll  draw  some  f?om  knowledge  an^so^ 

But  program  which  will  meet  all  of  these  need? 

But  that  doesn  t work  out  in  practice.  In  practice  what  actually  happens  is  that  we  nre  * 
aume  that  one  of  these  sources  Is  primary  and  the  others  are  se^S  por^a™£ 
we  presume  that  what  we  know  about  *e  nature  of  knotSelgeT  prtaary  aS  wh^^^^^^ 
““f  of  society  and  the  nature  of  dlsclpUnel  is  seSX^.  ftat  repre- 

sents, tf  you  please.apartlcularkindofphilosophlcai  posture  -a  statement  or  an  assu^n 

It  represents  one  kSd  an  aTsumS 
a school  In  whtah  subjem  maS?is^prSteSSit°*'  kind  of  school, 

rhintr^  lid  that  kind  of  assumption  into  practice,  then  you  got  an  entirely  different  kind  of 
?ocTeVkl°c?o??ch:o^^  ^ socially-orientel,  the-schooirexist^r-s?^^^^^^^^ 

The  third  Aing  io  if  we  presume  that  what  we  know  about  the  nature  of  the  indivlrlnai 

IS  primary  and  what  we  know  about  the  nature  of  knowledge  and  the  namS  S the  socS 

IS  secondary -that  represents  an  entirely  different  kind  of  educm?nn«7^^o^^  ^ 
tirely  different  kind  of  assumption.  oi^ierent  Kind  of  educational  program,  an  en- 

one  SZ  u^e  au  o?Lsf « any 

Of  £l  iZi  WZ  ^SrS 

gesfs  *Tw? .LXm":lrim'ry“4fSs": 

o'  -ciety^and 

socliw°i*^fte'™r^?uIt“  f“lnvT-?v  ““  ‘1*® 

don't  mink  rLr  “ '=®  u®®**  “ achieve  social  ends.  I 

^n  t think  that  man  ought  to  be  used  to  achieve  discipline  ends.  Man  is  the  end  And 

those  of  us  who  work  in  schools  have  to  find  a way  to  build  proSkm  in  ¥uSi  a wav  mm 
we  OTly  do  meet  me  needs  of  individual  kids.  We  do  serve  meir  needs. 

hJut  tne  fact  of  the  matter  is  we  don't  know  what  their  needs  are  That's  the  t-mI 
ni^dS^^vv  trouble.  Those  of  us  who  work  in  education  equate  wants  wim 

new  car  tat  !7Jt  Le^f  ”®®“  *'•  N°*  oonsensS!Tmay  “a^i^ 

new  car  but  I don  t need  a new  car.  I may  want  a steak  dinner  but  I may  not  need  a steak 

lechTal*  and  emotion^^  about  what  people  really  need  in  order  to  maintain  intel- 

Tw  of  thfnS^  ^ We  know  a lot  of  things  about  life’s  being  worthwhUe.  We  know 

es^er^Ha?  preservuig  physical  life,  but  we  don’t  have  any  idea  what’s  absolutely 

essential  m order  to  mamtam  intellectual  and  emotional  life.  That’s  a big  problem  T’rn 

"undid  “o  Z ta  ?du^«i'  ' “■  because  I g£  wtaT;e'v™ 

J ^ education  is  to  get  fascinated  with  the  areas  which  are  of  particular  in- 

n feet  Salfv'uwmmm^"'  «®“  “^'■T'ing  to  serve  social  purposes  Zt 

Qav  that  concerned  about  the  needs  of  kids.  Oh,  we  say  we  are.  Yeah,  we 

or^do  rh/s  toportant.  Sure  they  are,  now  d 1,  learn  this  task,  or  do  that 

that  particular  ^ become  tlie  means  to  serve 

that'?  the  kind  of  h ^ they’re  complaining  about.  And 

mat  s me  kind  of  thing  I think  we  have  to  examine  in  our  own  practice,  in  our  own  assump- 

What  I tried  to  say  is  that  kids  are  sending  us  messages.  They’re  sending  u<5  mf.c 
Ae  ?ch  their  disagreement  with  the  nature of  the  systim,  about 

A ,» ^ ^ school  serves  as  a sorting  machine  and  other  kinds  of  thincro 

messages  in  a period  of  fantasSJ:  change  * 

<,tmio??d  a«d°'^  change.  I know  we’ve  worked  terribly  hard.  I know  we’ve 

sm-ggled  and  worked  again.st  tremendous  odds.  But  I also  know  at  the  presem  tim^thm 

lh»ge."“'  '^®  Absolutely  are  rot.  Ld  we7taSm^?havf  m 

T do?»r*l!!?!l‘5f  ^ change  is  us.  I said  it  before  and  I’ll  say  it  again 

h?man  SJ?’'  T®®'  n whatsoever  that  the  crucial  ingredient  in  educaLn  if  the 

human  one.  The  thing  that  counts  is  us.  if  man  is  the  end  and  subject  matter  is  the  me?Is 
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and  society  is  the  result,  then  we've  got  to  find  a way  to  use  ourselve;?  powerfully  and 
creatively  to  make  a difference  in  those  kids.  That  means  die  assumptions  upon  which 
we  operate  have  got  to  be  changed.  The  space  we  have  to  conquer  is  that  space  behind  our 
eyes  — our  values  about  curriculum,  our  notions  about  the  importance  of  subject  matter, 
the  purposes  we  tend  to  achieve,  whether  or  not  we  seek  kids  serving  some  other  ».nd  or 
whether  we  ^ think  that  life  is  worthwhile,  whether  we  do  think  that  when  the  kids  say 
they  want  a piece  of  the  action,  we  recognize  that  as  an  evolution  of  the  spirit  of  the  de- 
mocracy — the  whole  reason  this  country  is  here.  The  only  reason  our  nation  came  to  be 
was  that  we  wanted  a piece  of  the  action.  And  the  kids  are  saying  that  now.  Democracy 
is  an  evolving,  growing  concept.  It’s  not  static;  it’s  dynamic.  The  kids  say,  “Life  is 
worthwhile."  They  say,  "You  don't  believe  that."  They  say,  "We  want  a piece  of  the 
action  and  you  won’t  let  us  have  it.  You’re  making  the  school  be  a sorting  machine -cue 
it  out  and  change  the  system."  Well,  if  we  want  to  change  those  things,  the  diing  we  have 
to  change  is  us.  We  have  to  find  ways  to  use  ourselves  powerfully  and  creatively  'to  help 
young  people  lea:^. 


Dr.  Frymier  is  professor  and  chairman  of  the  Curriculum  and  Foundations  Faculty,  The  Ohio  State  Univer- 
sity, Columbus. 


Extensions  of  technology : 
from  utopia  to  reality 


Henryk  Skolimowski 

I.  From  Technologies  to  Technology. 

In  human  history  technology  has  been  the  proverbial  horn  of  plenty,  and  yet  it  is  now 
regarded  by  many  to  be  humanity's  curse.  Within  the  history  of  science,  technology  has 
been  conslcjered  as  an  innocent  assembly  of  useful  gadgets,  and  yet  it  is  now  seen  by  many 
as  an  omnipotent  Frankenstein  monster.  Have  we  become  schizophrenic  in  our  thinking 
about  Technology,  or  has  Technology  so  profoundly  changed  its  nature  that  our  stereo- 
typed conceptions  of  it  no  longer  apply? 

To  attempt  to  examine  the  nature  of  technology  is  a nearly  impossible  task,  and  yet 
we  have  to  undertake  such  an  examination  if  for  no  other  reason  them  in  order  to  be  re- 
assured that  we  have  not  become  schizophrenic.  I shall  begin  by  making  a distinction 
between  teclinologies  and  Technology  (the  latter  always  with  a capital  "T”).  The  former, 
that  is,  technologies,  1 shall  treat  individuallj'.  There  is  the  technology  of  pre-fabricated 
houses,  the  technology  of  paper  making,  etc.  These  technologies  existed  from  time  im- 
memorial. We  can  find  their  presence  in  the  earliest  traces  of  human  civilizations.  In- 
deed, the  discovery  of  early  civilizations  is  the  discovery  of  the  remnants  of  early  tech- 
nolo^es.  It  will  be  no  exaggeration  to  assert  that  early  technologies  helped  to  humanize 
mankind  to  no  lesser  degree  perhaps  than  did  the  moral  laws  invented  by  the  great 
prophets. 

Technology,  as  opposed  to  technologies,  I shall  treat  collectively  in  its  totality.  Tech- 
nology is  a specific  embodiment  of  technologies.  But  its  fundamental  characteristic 
cannot  be  grasped  by  examining  the  features  of  particular  technologies.  Thken  in  toto 
Technology  distinguishes  itself  by  its  ruthless  drive  to  establish  mastery  over  the  external 
world.  It  is  witli  this  phenomenon  — Technology  versus  die  external  world  — that  I shall 
here  be  concerned.  My  task,  in  other  words,  will  be  to  excavate  the  roots  of  modem 
Technology.  And  by  the  “roots"  (of  modem  Technology)  I do  not  mean  the  chronology  of 
successive  stages  of  the  technological  development,  but  rather  the  social,  philosophical 
and  psychological  peculiarities  of  the  Technological  Phenomenon.  This  phenomenon 
emerged  relatively  late  in  human  history.  I shall  argue  that  its  origins  belong  to  the  post- 
Renaissance  era.  In  particular  I shall  attempt  to  demonstrate  that  Technology  cannot  be 
separated  from  the  vest  of  our  intellectual  history  during  the  last  four  hundred  years.  In 
other  words.  Technology  is  neither  the  thing-in-itself  nor  a part  of  applied  science,  but 
is  an  intrinsic  part  of  the  rational  ideology  worked  out  in  the  post- Renaissance  period; 
as  such  Technology  must  be  viewed  within  the  context  of  this  rational  ideology.  Our  pres- 
ent perplexities  about  the  nature  of  Technology,  about  its  advantages  and  disadvantages, 
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about  Its  blessings  and  disasters,  are  partly  the  result  of  our  confusion  concerning  the 
Intellectual  heritage  that  was  bequeathed  to  us  from  the  Renaissance  on. 

Now,  one  of  the  buining  issues  which  various  writers  on  Technology  have  attempted 
to  settle  is:  Is  Technology  natural  or  unnatural  to  man?  Anoti’er  issue  is:  Is  our  present 
Technology  a phase  in  a continuous  and  homogeneous  technological  development,  or  is  it 
quite  unlike  earlier  phases?  And  the  third  issue  is:  Is  it  the  case  that  the  flourishing  of 
great  civilizations  invariably  coincides  with  the  flourishing  of  Technology? 

These  are  Interesting  questions  in  themselves.  But  they  are  also  relevant  for  the 
understanding  of  the  present  condition  of  Technology.  I therefore  will  briefly  discuss  tliem 
one  by  one  in  order  to  prepare  the  stage  for  the  dissection  of  the  technological  phenomenon 
within  the  framework  of  what  I call  the  rational  ideology  of  modem  times. 

To  begin  with  tlie  first  question:  Is  Technology  natural  or  unnatural  to  man?  Modem 
Technologi'  is  monstrously  unnatural  to  Man,  argue  some  thinkers;  modem  Technology 
grows  from  and  is  a part  of  the  natural  equipment  of  man,  claim  others.  Where  is  the 
truth?  'rhe  truth  is  that  modem  Technology  is  as  natural  as  it  is  unnatural  to  man.  To  put 
it  odierwlee,  it  is  neither  natural  nor  unnatural.  Is  the  harness  natural  to  a horse?  Are 
trousers  natural  to  in'  r?  (They  are  now  almost  a part  of  our  skin.)  Is  the  computer, 
which  can  calculate  a tnousand  or  a million  times  faster  than  we  do,  natural  to  man?  The 
answer  can  be  both  “yes"  and  “no"almostln  every  case.  We  ca;.mot  answer  these  ques- 
tions without  some  a priori  schema  of  what  is  natural  to  man.  In  order  to  justify  such  a 
schema,  we  have  to  resort  to  philosophical  speculation.  Thus,  there  is  no  clear  answer 
to  the  question.  Is  Technology  natural  or  uimatural  to  man?  because  the  question  is  ill- 
formulated.  Before  it  can  be  meaningftilly  answered  we  have  to  make  many  stipulations 
and  assumptions.  Furthermore,  what  is  “natural"  in  one  epoch  may  not  be  natural  in 
another.  Thus  the  phrase  “natural  to  man"  is  an  historical  category;  therefore,  it  should 
not  be  treated  as  if  it  were  universal,  timeless,  unchangeable. 

The  second  question  is  concerned  with  the  process  of  the  development  of  Technology. 
Has  it  been  continuous?  Has  Technology  been  basically  the  same  for  mUlenia  with  the 
proviso  that  we  have  accumulated  more  and  more  of  it  as  the  store  of  our  inventions  and 
discoveries  has  grown?  Or  have  there  been  some  drastic  discontinuities  so  that  we  can 
justly  say  that  Technology  has  changed  its  character  and  nature?  It  is  unquestionable 
that  during  the  last  two  centuiies,  particularly  after  Technology  married  science.  Tech- 
nology became  an  altogether  different  phenomenon,  not  only  in  scope  but  in  nature.  On  the 
other  hand  it  is  undeniable  that  there  have  been  some  continuities.  And  the  question  is 
whether  the  changes  and  discontinuities  have  been  more  fundamental  than  the  continuities. 
It  is  my  contention  rhat  such  is  the  case.  The  discontinuities  appear  to  be  far  more  fun- 
damental, not  only  from  a human  point  of  view,  but  they  are  also  striking  when  Technology 
is  viewed  within  its  own  limited  framework,  when  we  consider  the  multiplication  of  its 
powers. 

The  discontinuities  of  technological  development  are  striking  in  yet  another  respect. 
Zvorykin  and  other  writers  have  demonstrated  that  when  a new  technology  emerges,  its 
improvement  is  at  first  rapid.  Then  the  growdi  curve  reaches  a plateau.  We  have  reached 
the  point  of  diminish'ng  returns.  Further  improvements  are  so  difficult,  time-consuming 
and  costly,  and  the  dividends  so  small,  thatprogress  is  really  illusory.  The  study  of  ma- 
chines designed  for  one  purpose,  such  as  the  steam  locomotive,  diesel  locomotive  and 
turbolocomotive,  Zvorykin  argues,  shows  that  at  first  the  efficiency  of  these  machines 
rises  quickly.  After  a while  the  curve  showing  the  increase  of  efficiency  changes.  When 
the  curve  approaches  the  straight  line,  it  means  that  the  potentialities  of  a given  machine 
are  exhausted.  It  is  also  an  indication  of  an  approaching  leap,  a switch  to  a new  machine, 
a new  technology  or  a new  process.  This  can  be  seen  as  one  of  the  fundamental  features 
of  the  technological  development. 

Among  significant  discontinuities  in  the  technological  development,  we  should  clearly 
discern  one  — namely,  the  new  role  Technology  came  to  play  in  the  post-Renalssance 
world;  the  role  of  the  supreme  instrument  in  controlling  nature.  This  point  will  be  dis- 
cussed at  length  during  die  course  of  this  paper.  And  this  point  brings  us  to  the  third 
question. 

Does  the  flourishing  of  great  clvlllzatlona  and  of  great  art  always  occur  when  Tech- 
nology is  most  advanced?  Yes,  If  we  e.stablish  by  definition  that  the  flourishing  of  great 
civilizations  is  but  a byproduct  and  a manifestation  of  technological  achievements.  Yet, 
to  a discerning  eye,  this  parallelism  is  by  no  means  obvious.  The  ancient  civilizations 
of  China  and  Greece  -•  to  mention  ^hc  ^avo  spectacular  examples  — flourished  at  the  time 
when  Technology  (in  our  sense  of  the  term)  was  held  in  very  low  esteem,  was  Indeed 
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diPdalncd.  The  inventive  genius  of  the  Chinese  and  the  Greeks  made  it  oossihlo  fnv 
to  develop  Technology  far  beyond  the  scope  of  its  use  at  tlirtln-r  TherS  wer^^^^^^^ 

never  implemented.  T.  js,  there  was  the  govm  of 
no  fruit;  the  potential  but  no  acmalization.  From  our  point  of  v&\v^his 
irredeemable  waste.  We  cannot  truly  say  tliat  technology  flourished  in  the  Cias 
slcal  period  of  oncient  Grcoco  or  In  unclon.  Cl.ino;  yet  these  civfnza°"ils  dil 

'^’urge  forth  o^  Technology  is  a phenomenon  of  the  modem  world.  Before  Ivcli- 

natu?e  r d<?m  “tocH^  nl^  T acquire  a rather  special  attitude  toward 

?ru?sm  ' •■  »?.=  4 Technology  is  an  instrument  designed  to  control  nature,  to  repeat  a 
truism.  ^ his  instrument  could  not  have  evolved,  at  any  rate  not  in  tl^e  form  ir  Aid 

unStandin^  die  jd^i  of  die  conquest  of  nature.  Thus,  fundamental  4_^thj 

unacrstanding  of  modern  Technology  is  the  understancHng  r^f  r^,,y- 

^ shull  anticipate  my  subsequent  argument  by  stating  now  tbar  the 
expansion  of  Technology  coincides  with  our  idea  of  nature  as  u caretaker  of  Lr  neS^^ 
t subject  to  our  will;  the  second  part  of  this  argument  is  that  the  periods  during  Which 
Whhir^  namre  are  not  the V-riods  when 

H The  n t ? 'l’“=  technology  l„  ancient  Greece.  ® ' 

The  Greek  Ideals  and  Technology.. 

fundamental  question  is:  Why  did  Technology  not  develop  in  the  ancient 

to  that  t answer.  Perhaps  the  answer  should  be  slPular 

h Einstein  gave  when  asked  why  science  did  not  develop  in  tlie  Orient-^^e 

what  did  not  develop  In  the  Orient  needs  no  explanation  at  all 

rH  need  explanation  is  that  it  developed  in  the  first  place.  Yet  it  is  intriffuinj^'i-har 

?^o^f«cHn'  SO  many  gaagets.  did  not  arrive  at  ou^  idea  of  Te^ 

worid  instrument  for  the  mastery  of  the  extirnol 

age  whinh  4 were  incred  bly  Inventive  - and  not  only  tlie  Greeks  in  the  Hellenistic 

H 4j  *"«=chanical  inventions  mainly  because  of  tlie  genius  of  Archi- 

medes  and  Hero  of  Alexandria,  but  also  the  Greeks  in  the  Classical  period.  We  arc  iSr- 

ancIenr'^^rh’.fnc'^^^^'H^  intellectual  and  cultural  climate  of  the  Golden  Age  of 

fact  thL  Socrates  lived;  but  we  are  rather  ignorant  of  the 

4 kinds  of  extraordinary  gadgets  were  employed  at  that  time,  some  vei^  clever 

indeed,  as,  for  example,  machines  designed  to  mimic  human  behavior.  But  it  alf  for 

*e  “f  Hardly  any  attempt  was  made  m employ  Aesegtdgeis  ta 

the  process  of,  as  we  would  call  It  today,  industrial  production.  And  this  fact  is  v^rv 

Sistim®of"GrSece^at'^a^^H°''‘^^i^^^^^  features  of  the  soclo-ecinomi? 

f ^ ^ ■ ^ey  contend  that  there  was  no  need  for  Technology  inmjr 

not  wflnr  lahnf  suificlent.  Some  argue  that  "the  wealthy  slave  owners  (jid 

naL^S^  whjeh^e  elllJLS''  ^ harness  the  forccg  of 

noT-  engineers  proposed  in  the  handbooks  were  not  supported  by  public  rPOncv 

crlfter  en"  ^ Philosophers*  interested  in  the  efforts  of  *Le  ft  .po^-io? 

• Some  of  these  arguments  - for  example,  that  the  plans  of  engineer^  to 

thaT'the  t’ame°^attfm^e'!?f^^^^  ignored  - ore  entirely  off  the  mark,  for  thfyassj^ 

haJr^  m,,  a.  t ^ conscious  attempts  to  harness  the  forces  of  nature  whlcli^ 

Crrec  “whlcrjt  '”'=‘^='3S0years  In  dm  Western  world  also  prevailed  m ancient 

A much  more  Ingenious  explanation  Is  developed  by  B.njmbaugh  in  his  book  Ancient 
^ ire  suggests  ti,ntthe  fdea  of 

,Y«  tw  M ^ Greeks.  I hoy  uttributoci  tlic  invention  of  basic  tools  and  techniques  s.lrli 
bellows,  anchor  or  jitter's  wheel,  to  some  ancient  legendary  genius,  bordering  on 

InvenUons,  being  ancient,  legendary  and  almost  superhuman  did  not  sLm 
to  belong  to  me  world  of  presence  and  of  ordinary  mortals.  lumun,  aio  not  soem 

Were  there  some  other  factors  which  might  have  prevented  die  dcveloomeni  nf 
Technology  from  within,  as  it  were?  One  of  them  was  certainly  the  GrS  i^T  abi.nr 

^ contexr^lumrch*ropl^^^^^^^^  afeuE 

Archimedes  and  how  disparagingly  Plutarch  talks  about  Archimedes’  inventions:  ^ 

high  a spirit,  so  profound  a soul,  and  such  treasures 
knowledge,  that  though  these  Inventions  had  now  obtained  him  the 
renown  of  more  than  human  sagacity,  he  yet  would  not  deign  to  leave  behind  him 

writing  on  such  subjects;  but  repudiating  as  sordid  and 
^oble  die  whole  trade  of  en^neering,  and  every  sort  of  art  that  lends  imelf  to 
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he  placed  his  whole  affection  and  ambition  in  those  purer 
(ullics  a b\)  reference  to  the  vulgar  needs  of  Hfe! 

mere  amusememsf  as  Svers°on?"as^usSes?  toys^°Vh^^  justified  tliem  as 

eech„'‘o'SIy.  !■’ 

arc  attitude  toward  technolo^  and  the  attitude  to^"^[^amrj- 

oisewherc  ,a  a corclfarrrth^imtudftowrd"^^^^ 

^i^iiiiispiisi 

modem  dmes  Thus  they  did  not  consider  nam"  a Is  obJe«Sf?s°de"“toedLd 

r°b"4  ob&T  St?t‘ro*o^r  r-  wer^?lrl^So%'^I 

tmaginative  conjectures  and  hypotheses  abSut  la^SeV^BCrJl  ”y  weri  smfsuld  wiT*S 
ImmutSbie  and  fir^ml?  Isw£‘5‘hed  rt'u^ere?a^”^irlwcrwe  rcst 

V ® nature  and  the  idea  of  the  conquest  of  nature 
III.  Medieval  1 heology  and  Technology. 

as  die  Sjec?o?his°wm  "?uio  ” 

the  desti^ction  of  the  environment  was  w\dttcS iS the 

de^eLiblJand  ^SSSd  ^undameraUy  mTLakenr'^^ 

viffoSisW^tv^^  technology  is  rooted  in  Judeo-Christian  teleology  is  advocated 

oAgrlCMiwre  in  the^MldfflT^v^S^  historians  as  Lynn  White.  He  argues  that  a new  system 
thus  towa^  nam?^^  -M.lf'  ® f was  ai.  expression  of  a new  attitude  toward  the  soil  and 
Sd  T " ® relation  to  tl^e  soil  was  profoundly  changed.  Formerly  man 

5fd  fe^^e^s  develSn  anVTnl,'’^  exploiter  of  nature.  ^Nowhere  kse  in  SVl^rlS 

??o^3ucid%rH£^i~ 

g g the  world  around  them  - plowing,  harvesting,  chopping  trees. 
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‘-''SI 

M"rX?r’  ?sttno't  caal  LTthI Ages  rotation  farn.lng,  thereby  em- 

IHSS  S S-v'SI 

be°  found  .n  tire  Bt'ok  of  Genesis,  as  some  wish  to  suggest? 

SeS,‘Sf'Sfe‘Sf'and  o^lr  ™e°  laS'lld  oSaSeTart  and  over  ever^  creeping 
the  fowl  of  t-.e  air,  ana  ..  crucial  term  here  is  of  course  ‘dominion  . If 

?easo“o  srp'pofe'th'irWslT^Um  intended  of  the  Scriptures  Why?  Because 

K=''u'cj;u'MCarrt®S!.d‘^.rrrsh::m 

man*onIy  reflect  G°<1'' f“r ’’th“‘ is  an 
lblurt°  concluslon.'SuS  d.e  suggestion  *at  <hn  Wessive  tenton^^^^  Tech- 

nology  hav“  their  source  in  the  Judeo-Christian  tradition  Hr.<-r-HnPB  V>f  the  church 

earthly  kingdom.  It  is  universally  known  that  the  of  his 

,.ent  of  nawre  but  of  himself;  not  the  *«astery  oyer  naWre  but  *e  ^ 

ri-  tr«sS/ smge  Sof'UrS^  errn'li'^.ory.  tnd  ^deed  «s 

“orW  w“  tUsregarded,  pushed  to  the  periphery  of  human  existence,  treated  as  a sinful 

‘-"“^fhall  reiterate  the  point:  to  medieval  man,  ‘"?P‘Thd  hy  *he 

nature  served  no  purpose  in  the  overall  scheme  of  salvation;  indeed  it  was  a hi  * 

hf^is  comSt  it  wSSd  make  no  sense  whatsoever  to  talk  about  man  s expansive  drive 

toward  the  domination  of  nature.  Nature 

rrcorr^'orna^Tre'rS-i  'JelJIfoTr  ‘ h glimpse  at 

r^ve  l?^“eVsf  far'toXnSm^.ll?’^^^^^  exploitation  of  namre  for  our  own  ^ds 
is  the  se^raSrof  namre  from  ourselves.  This  separaUon  *? JTf 

as  a thing  outside  ourselves,  and  furthermore  as  a hostile  force  which  we  dom^^^^ 

Sefore  h domi^^^^  us.  This  Idea  of  estrangement  from  nature  and  the 
herent  hostility  between  man  and  nature  is  characteristic  of  the 
ald  S *e  raSinal  Ideology  which  is  dm  basis  of  '"odern  Te^nologvh 

which  this  separation  and  polarization  have 

nv#»r  nature  mav  lead  to  quite  opposite  results  from  tnose  we  ooseive  in 

Western  technological  civilization.  Oriental  civilizations,  both  in  the  past  and 
nrPRPm  have  beeh  based  on  a far  more  Intimate  symbiosis  between  man  and  nanire  than 
ours,  ^n  these  civilizations  the  autonomy  of  man  is  ^rhaps  small^,  °o 

imirv  ti  man  with  nature  much  greater  dian  in  ours.  Nature  is  not  the  thing-ln-its  1 
l?^plor™  aS  m^tlmSl  as  ofe  but  is  a form  of  unlveraal  envelopment:  all  human 

experience  Is^CTCi^MedJn  *18  ancient  culmre  ond  strange  religious  customs. 

The  sacred  cow  well  fed  and  roaming  freely  amidst  famine  and  starvation,  ^ 
ISerraalf  If  ril’t  rJittrage.  It  Is  an  ^rience  contrary  to  our  enUre  frame  of  mind  to 
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"“'  ---tu?.,,,  but  man's  carf  fr^em 'arnVt 

beha^iorrJS'‘o^  alTdisSption’s''LJm  u^aSe*^com^p'’£h2S^  whl'r 

fragmef.t.-,tion  ofnat.ro,  not  further  dlWsfon  Wrd^r  to  arrive  at  absolute 
Indivisible  components  out  of  which  new  wholes  can  be  constructed  to  create  a brave  new 

world,  but  a fundamental  re-orientatlon,  a movement  away  from  fragmentation-  a r-pat-nra 

tSonmem"  which  nature  has  beL  to  us 

velo^ent  whose  existence  we  become  aware  of  when  it  Is  tom  to  shrlds. 

our  arguments  so  far  have  attempted  to  establish  one  thing  na*  elv  thnr  i-ho 

Technology  In  ^ mo^ef^.  occfi£.ml 

S?  wllh  *1=”  understanding  of  nature  and  its  place  in  the  overall  scheme  of 

^ the  Renaissance,  the  period  of  the  discoverv  of 

--Ploration  La  exploimSot  oTnSef 

When  we  compare  the  paintings  of  the  Middle  Ages  with  the  paintings  of  rho  Ronnie 

EHS?  ?“ 

Lv  *fm  Jenifer  o'?”"'  '‘iscoyered  perspective.  The  dlscovery/orperhaps  sholSI 
sense  For  the  necessary  for  the  discovery  of  nature  in  a true 

f fnof*  on  • ^ me^eval  painter,  perspective  was  not  essential  at  all.  For  the  Renais 

«L  L »■>  external  worli  SrspTct  ve 

was  of  vital  importance.  Because  of  this,  it  had  to  be  invented.  ^ ^ “ 

Dno  inward  world  to  the  outward  world  had  innumerable  conseouences 

^ilnror^^T?  1 1 discovery  of  nature  most  eloquently  demonstrated  by  the  Renaissance 

con^oRini  i"«>nceivable  that  Technology  would  have  developed  as  ^ Instrument  for 
Ss  ac^®ccur?ed  m f‘=‘  of  nature.'^  In  the  ocSdSlSl  worid 

Siart  fmm  oiSelv^^^^  became  objectified,  became  an  object 

nWn%i  n ^ ^ ofaject  of  aesthetlc  contemplation,  then  an  oblect  of  ex- 

First  f^r"r“atmba’'awJ  m?apa°ft"SS'“''°'*-  "“"fo 

through  Jacob  Bronowski,  Lewis  Mumfor^  Konrad^ Wachs- 
j \ engineers.  Leonardo  was  the  embodiment  of  all  the  tensions 

“eca^sa™a°»-rs  a sm'^!rh“  world  during  the  naxt  flvfcan^^^^^ 

oecau^  he  was  a single  human  being,  he  could  neither  contain  nor  resolve  these  tenslonn 

EuFoian“mr^d'’^/r“'’^c‘"  5?*"“  ““  *"  “a  Ufa  tha  three  amgfa  ftr?u^^S"Fh  *i 
nature  Ita  exnlnraHm  ^fora  Technology  could  be.,  ome  triumphant:  the  discovery  of 
Tn  2fDlorS^^?^?^^n  JV  its  exploiratlon.  His  relentless  pursuits  In  describing  namre, 

a ^P\°^*,'l®^'»/""^®^^"gi"'^entions  which  would  en  man  to  transcend  nature  represent 
cenwJle"  European  mind  was  to  evolve  during  the  neJt  five 

^ immensely  steeped  in  the  external  reality.  Jaspers  rightly  savs  that 

cfrlaJarmmao£lmmL''i?.‘‘’‘®  T''*’*  *=  »hatdlatlnguiahad  uStnardo  from  III  «d 

superhuman  effort  u i®  ^i^ht  again  when  he  suggests  that  Leonardo's 

rh^t  In  f'nitfi  specialize  in  everything  was  doomed  to  failure.  For  die  truth  is 

^ stupendous  accomplishments,  Leonardo  was  also  a dismal  failure  He 

^ discoveries  in  his  lifetime.  We  had  to  redi^ver  Sanv  of  Ws 

unflni^h^^H  ^ to  appreciate  his  greatness.  Most  of  his  projects  and  Inventions  were  left 

u^S^ilteable  r generations 'thought  of  them  as  cr^ 

in  despair,  almost  forgotten,  eniL:.-tered  and  remonstrating 
di^  ^ -Tel?  ^/iulging  in  all  these  “useless"  studies.  He  asks  himself  in^s 

^ry.  Tell  me  if  anything  at  all  was  accomplished."  Yet  we  praise  and  worshln  him 
of  the  most  universal  minds  that  ever  existed,  and  as  onfof 
inventors.  His  tragedy  was  that  this  mind  was  too  modem  for  his  times.  Not  only  was  he 
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bound  to  produ;3  miscomprehensjons  among  his  contemporaries,  but  he  was  also  bound 
to  fail  for  obje  ctive  reasons:  the  store  of  existing  knowledge  and  existing  experience  at 
that  time  was  not  sufficient  to  nourish  this  mind  so  that  it  could  come  to  fruition, 
Leonardo  saw  tl;e  situation  in  more  subjective  terms.  He  deeply  resented  being  ignored 
by  the  scholars  ot  ’ 3 time.  “They  go  about,’*  he  sulkily  complained,  “puffed  up  and 
pompous,  in  fine  raimt-nc  and  bejewelled,  not  from  the  fruits  of  their  own  labours  but  from 
those  of  others;  my  own  labours  they  refuse  to  recognize,  they  despise  me,  the  inventor, 
but  how  much  more  are  they  to  blame  for  not  being  inventors*  but  trumpeters  and  reciters 
of  the  works  of  others?  They  are  little  indebted  to  nature,  for  it  is  only  by  chance  that 
they  wear  clothes  that  they  can  be  distinguished  from  herds  of  animals.’’  As  he  had  no 
formal  education,  he  attributed  some  of  his  failures  to  the  arrogance  of  the  “educated 
fools’’,  as  he  called  them. 

The  simple  truth  is  that  Leonardo’s  ideas,  regardless  of  the  arrogance  and  Ignorance 
of  the  cultured  fools,  could  not  have  come  to  fruition  before  a systematic  exploration  of 
nature  had  taken  place.  This  exploration  was  to  take  more  than  two  centuries.  And  only 
then  the  conquest  of  nature  could  really  start.  Bacon’s  motto,  “Knowledge  is  power’*, 
could  then  actualized.  The  three  stages  which  were  necessary  preconditions  for 
triumphant  Technology  to  emerge  were: 

(1)  The  explicit  awareness  of  nature; 

(2)  The  ideal  of  systematic  empirical  exploration  of  nature;  and 

(3)  The  quantification  of  nature. 

Leonardo  lived  only  during  the  first  stage,  during  the  period  of  the  discovery  of  nature, 
although  he  attempted  to  live  in  the  next  two  as  well.  In  relation  to  the  second  stage, 
Leonardo  is  tc  be  congratulated  on  his  approach  to  the  scientific  method.  “Those  sciences 
are  vain  and  full  of  error  which  do  not  terminate  in  observation,’’  he  maintained.  Note 
that  this  is  not  the  Baconian  ideal  of  starting  from  observation,  but  a much  more  sophisti- 
cated one  of  terminating  in  observation. 

At  the  time  he  was  painting  “The  Battle  of  Anghiari’’  (one  of  his  failures),  Leonardo 
was  working  on  a four-volume  treatise  concerning  the  flight  of  birds,  and  also  secretly 
constructing  a flying-machine,  this  time  infallible,  which  was  going  to  redeem  all  his 
previous  unsuccessful  attempts.  Alast  The  flying  machine  had  to  wait.  And  so  had  other 
numerous  in/entions.  Neither  science  nor  technology  were  ready  to  furnish  Leonardo 
with  the  necessary  tools.  It  took  another  century  before  the  programme  of  the  empirical 
investigation  of  nature  fully  crystallized.  This  was  the  century  of  tumultuous  ferment 
and  vehement  criticism  of  medieval  and  ancient  authorities. 

Francis  Bacon.  Sixteenth  century  science  worked  with  the  axiom  that  no  authority 
whatsoever  should  be  obeyed,  that  only  the  actual  unbiased  invt  jtigation  of  nanire  can 
provide  genuine  knowledge.  No  one  exemplifies  the  spirit  of  the  new  science  better  than 
Francis  Bacon  (1561-1626).  He  was  the  most  articulate  spokesman  for  the  new  science, 
although  alas  not  its  most  successful  practitioner.  Bacon  was  a prophet  of  the  experimental 
method  in  science.  We  must  purge  our  minds,  he  urged,  of  all  the  prejudices,  refine  and 
purify  it;  and  then  in  the  state  of  intellectual  nirvana  we  shall  be  ready  for  the  communion 
with  Fhets.  Uncontaminated  facts,  shining  out  there  in  nature,  will  reveal  their  truth  to 
the  un contaminated  mind,  and  this  will  be  the  basis  of  genuine  knowledge.  The  conception 
of  the  unbiased  investigation  of  nature  was  of  course  right.  The  conception  of  the  mind 
entirely  purified  of  all  the  prejudices  and  preconceived  notions  was  of  course  wrong. 
What  is  important  in  Bacon  are  not  the  details  but  the  general  conception  of  the  experi- 
mental method.  But  still  more  important  was  Bacon’s  overall  ideal  of  knowledge. 
KNOWLEDGE  IS  POWER,  he  announced  at  theendof  the  16tli  century.  The  Baconian  pro- 
gramme became  a dominant  characteristic  of  the  Western  intellectual  U'adition  during 
tl\e  last  tliree  centuries. 

Bacon’s  succinct  motto  is  enormously  imF>ortant  for  another  reason.  In  it  there  are 
the  roots  of  modexn  Technology.  We  need  to  change  only  one  word  in  order  to  obtain  a 
perfect  description  and  justification  of  modem  Technology.  Instead  of  saying  “Knowledge 
is  power’’.  Bacon  should  have  said  “Technology  is  p>ower’’.  TTien  the  overall  Baconian 
programme  perfectly  fits  the  development  of  Western  society  during  the  last  three  cen- 
turies and  the  last  century  especially. 

Modem  Technology,  I have  argued,  consists  not  only  of  txK>ls,  but  also  of  the  ideology 
regarding  the  jxirposes  these  tools  are  used  for,  and  also  regarding  the  concept  of  man  in 
the  universe.  The  ideology  for  the  expansive  drive  of  modem  Technology  was  provided  by 
Bacon.  He  wrote:  “Man,  if  we  look  for  final  causes,  may  be  regarded  as  the  centre  of  the 
world,  insomuch  that  if  man  were  taken  away  from  the  world,  the  rest  would  seem  to  be 
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anse^lTv?  ""'  Viia  ra'"S  t“d' 

c“S„^cerdT.lUXf/a"rS^  ^o"„“S- 

oSeSr^nl -wraHr.r„yoSl^^^^^^ 

pragmatist;  he  did  cherish  knowledge  for  the  Bacon  was  not  a crude 

fashion,  but  in  addition  to  Oiis  idea’  he^'en^Ji^Sn  t enlightenment  in  the  truly  Greek 

Obstacles  to  knowledge  knowledge  as  the  Instrument  of  power, 

knowledge  were  to  be  des’ened  in  order  te  * strategies  for  the  acquisition  of 

powerful.  In  this  scheme,  me  value  and  T Instrumental, 

beautifully  argues,  is  of  no  avail-  "The  wi«?HoT^  ancients.  Bacon 

the  Greeks  Is  but  like  the  tayhc^od  I?  kTowteSLe  and  h''^"  P’^‘"=‘P^Hy  from 

the  -ey  One  „I  ihem  „a1 

vision  of’knowled'ge  aTrKJwerra°con?eptmn"almos?^  '’’^°!’'’^h°^"’°‘*®"'-^®‘^''"°*°®''  ''‘® 

nZ^^a|d'ta|aracm\TwfthS°*rqrnU^^^^ 

V.  The  Quantification  of  Nature.  aiure. 

?n1er„^nTVlrll1ers'’rSS 

composed  It  is  wr1S*n  in  language  and  read  the  letters  Ip  which  it  is 

ir.ipo?«mt  to  understand  a s ^le  TIrf  f *^^thematlcs  . . . without  which  it  is  human  y 
fab^inth  * This  ^ without  these  one  wanders  about  in  a dark 

devSIpment.  Programme  was  followed  for  the  next  three  centuries  of  scllnafm 

Afte  was'lhe  Pymtgorellf  conc^m^^  ml^t  be  argued,  contains  nothing  new. 

that  holds  sway  over  mf  flux  harmony,  of  the  number, 

while  Pythagoras  wasamvstlc  r'nUTf^nx  striking,  but  only  up  to  a point.  For 

approach  to  the  world  was  blended  wltlTmvt^-r’il^^^^^^iVi  Pythagoras’  mathematical 

blended  with  empiricism  irw^Q  mysticism,  Galileo  s mathematicai  approach  was 

cameo  wafet^iSg  mmdiemaa?^^^^^^  discovered  by  the  Renaissmice  which 

alone®“d,md*S'S“  ridSdte"  Mathematics 

acquiring  knowledge  was  exneri-mpnr-ii^  tlon  of  new  knowledge  The  actual  me Lhod  of 
potheses  by  mean^  of  which  we  tr\  to^trrnJ!I'fhJ*^?Jy.m  ‘consequences  of  hy- 

between  Bacon's  experimental  method  and  around  us.  The  basic  difference 

Bacon  urges  us  to  start  with  facto  anH  • ^ ^^P^flmental  method  is  that  whereas 

Galileo  theories  from  them. 

them  to  emnirical  recta  imaginative  hypotheses  and  only  at  the  end  sublect 

bSSKH^ff adm^  vl^fe  common  seJ.se.  "I  cannot  find 

has  commlued  S a rape  Aristarchus  and  Copernicus 

of  their  belief”  ‘ximlia-r  oiti  *i  *'  ’^olr  sense  as  despite  them  to  make  herself  mistress 
wrSe  lamr  Lm  mnsmin  °/  ‘"-PS'nPt^cn  can  be  heard  three 

is  limited,  imagination  imbra'cSs'tte  ^rld  ^'1™,!!?!?“'^'°”'  ‘'"“’"'fPdge.  Knowledge 

tion”.  Now.  we  mustbeno^Sfcti^  ^ ^ a stimulating  progress,  giving  birth  to  evolu- 

has  finally  /rmrnXd  no^SrBi^Zf^^^^  Galilean  conception  of  srlenct  that 

Bacoman  conception  are  still  shrouding  th®e“m*ldTofmOTy  pl^p'ir® 

Isaac  Ne^raLirS^VT'  NewtolTfr*  <£antificatlon  of  namre  was 

took  oulmTfew  decades  Programme  to  the  letter.  But  It 

vlded  in  Newton’s  Philoaonhino  reading  the  book  of  nature  was  pro- 

Natural  Phlloaophv  1687\  Th< — ^raifs  Principia  Mathgma^tica (Mathematical  Principles 

emerged,  ^e  universe  came  to  b‘llSld“?a  ^n^l.Tnt“^l?e"cS^^^^^ 
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laws  are  not  only  discoverable  but  discovered.  All  explanations,  to  be  considered  genuine, 
had  to  be  mechanistic  explanations  or  reducible  to  mechanistic  ones.  Now  the  qiuantlfica- 
tion  of  nature  was  accomplished.  Whatever  was  not  quantifiable  was  considered  either 
non-existent  or  unimportant.  It  was  at  that  time  that  science  completed  its  task  for 
Tc-:hnology,  and  Technology  was  ready  to  start  its  conquest  and  subjugation  of  nature  not 
onl^‘  in  theory  but  in  practice* 

To  summarize  our  story  no  far.  The  collapse  of  the  hierarchical,  closed.,  theolog- 
ically-centeiod  system  of  medieval  thought  in  the  period  of  the  Renaissance  led  to  the 
crystallization  of  a new  attitude  toward  man,  toward  the  universe  and  toward  nature.  This 
new  attitude  Is  perhaps  best  expressed  in  Bacon’s  motto,  “Knowledge  is  power’’,  which 
meant  power  to  conquer  and  subordinate  nature,  power  to  change  our  environment.  This 
further  gave  rise  to  our  concept  of  progress  as  based  on  the  idea  of  changing  the  environ- 
ment to  suit  our  needs.  Galileo’s  programme  of  the  quantification  of  nature  and  Newton’s 
spectacular  achievements  in  fulfilling  this  programme,  together  with  the  18th-century 
additions  and  extensions  of  it,  combined  with  the  mechanistic  model  of  the  universe  that 
emerged  at  that  time,  provided  an  efficient  matrix  for  extricating  the  secrets  of  nature 
and  also  provided  a basis  for  np.odem  Technology,  which  became  the  most  ruthless  instru- 
ment in  our  conquest  of  nature.  From  the  middle  of  the  19th  century,  after  science  per- 
force married  technology  to  become  technology's  servant,  the  change  of  our  esnvironment 
has  been  rapid.  In  the  20th  century  our  environment  ceased  to  be  the  constant  that  it  was 
for  millenia;  instead  it  became  a variable,  a function  of  technological  change;.  The  eco- 
logical crisis  began  exactly  at  the  point  when  environment  from  a constant  became  a 
variable. 

We  have  reconstructed  this  story  in  order  to  show  the  intricacy  and  complexity  of  the 
process  which  led  to  the  development  of  modem  Technology.  This  process  contained  a 
number  of  preconditions  which  had  to  be  fulfilled  before  Technology  could  acquire  its  full 
potential.  In  realizing  these  conditions,  we  have  acquired  certain  dispositions  and  atti- 
tudes, we  have  acquired  in  other  words  a certain  frame  of  mind,  which  is  known  as  the 
rational  modem  European  mind.  We  can  now  say  that  Technology  is  not  only  and  not  so 
much  a collection  of  tools  and  machines,  as  a state  of  Western  mentality.  Heidegger’s 
declaration  that  Technology  is  the  last  stage  of  metaphysics  becomes  meaningful  in  this 
context.  Our  inability  to  come  to  terms  with  Technology  is  directly  related  to  our  infan- 
tile naivete  about  the  nature  of  Technology.  We  still  assume  that  Technology  and  our  world 
view  are  two  different  things-  we  still  assume  that  Technology  is  “indifferent”,  that  it 
contains  no  metaphysics,  and  that  its  relation  to  traditional  metaphysics  is  none.  AH 
these  assumptions  are  an  expression  of  an  infantile  mind. 

Technology,  as  we  know  it  today,  is  an  historical  phenomenon  bom  of  a certain  idea 
of  nature,  of  a certain  idea  of  progress,  of  a certain  preconception  about  the  deterministic 
s^cture  of  the  world  and  of  certain  specific  social  ideals  and  specific  visions  of  the  ehds 
of  human  life.  As  such,  it  is  laden  with  the  elements  of  traditional  metaphysics.  Now, 
since  Technology  is  an  historical  phenomenon  bom  in  a certain  historical  situation,  there 
is  nothing  absolute  in  it*  But  because  it  is  a phenomenon  which  evolved  through  history, 
we  must  not  think  that  it  will  be  easy  to  change  the  existing  course  of  Technology,  for  it 
embodies  a few  centuries  of  a cultural,  social  and  intellectual  tradition,  the  tradition 
which  has  permeated  die  recesses  of  our  mind  and  the  structure  of  our  mentality  Tech- 
nology is  now  a part  of  our  world  view. 

VI.  The  Utopian  Heritage. 

So  far  we  have  discussed  mainly  the  intellectual  and  scientific  components  which 
were  prerequisite  for  the  emergence  of  modern  Technology.  In  addition  to  these  cognitive 
factors,  we  must  consider  the  social  ideals  whose  influence  has  been  profound  but  much 
less  tangible.  These  ideals  were  embodied  in  the  great  utopias  of  the  Renaissance  and 
post- Renaissance. period.  When  the  religious  structures  which  justified  man’s  craving 
for  the  transcendent  were  punctured,  secular  structures  offering  man  new  transcendental 
goals  had  to  be  invented.  It  is  at  this  point  that  tlie  idea  of  progress  was  bom.  The  con- 
cept of  progress  as  a secular  categoiry  thus  replaced  the  old  concept  of  progress  which 
was  a religious  and  spiritual  category.  We  have  secularized  our  goals  but  they  were  still 
the  goals  beyond  our  immediate  reach;  in  this  sense  they  were  transcendental  goals.  Thus, 
we  can  easily  see  that  the  powerful  sway  of  utopian  thinking  pervades  the  development  of 
modem  science  and  modem  Technology.  We  simply  delude  ourselves  if  we  think  that  this 
development  was  rational  through  and  through,  free  from  mythology  and  free  from  utopian 
thinking. 

There  is  no  escape  from  utopia.  There  is  only  a choice  between  those  utopias 
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“"d  societies  and  those  which  liberate  and 
S D?oeramme  fn^  natural  and  acquired  limitations.  Every  utopia  Is 

a programme  for  liberation.  And  so  were  the  social  utopias  of  the  Renaissancf>  anH 

Renaissance  times,  now  built  into  the  foundations  of  science  and  Technology  Thev^ere 
anH'^aJr^^  for  the  liberation  of  man  from  the  tyranny  of  relSous  dmrmas 

Sam'm^*  above  all  from  the  tyranny  of  the  elements  of  nature.  ^ aeon ^?ro- 

clopedists  of  the  ^8rif  indeed  an  extension  of  his  utopia.  The  French  Ency- 

ciopeois^  of  the  18th  century  were  no  doubt  Bacon’s  disciples.  The  monumental 

volume  Encyclopaedia  they  left  behind  carried  out  with  utmost  faithfulness  Bacon's  pro- 

S^P^’Satf  pro?r^  toowledge,  and  It  was  inspired  by  the  same  desl^^  to 

o ^ ® emphasis  was  thus  laid  on  useful  knowledge.  Although  in  one 

another  the  Encyclopaedia  was  a failure.  It  meint  to  be 
S 1 Practical  knowledge,  the  foundation  upon  which  the  prosper!^ 

whiVh  i-h^^  P n n ^ Jewell-being  of  societies  would  rest.  The  uMmate  useful  taio\yiedS 

nSt  assemble  turned  out  to  be  very  preliminary.  We 

CO  not  consult  the  Encyclopaedia  nowadays  if  we  really  want  to  learn  about  the  fllrth^^Gr 
extensions  of  useful  knowledge.  In  this  sense  the  EncySaSia  w?s  a 

pcdffm  w“"®u?5v”utl°'  influence  of  the  Ej^yclppaedla  and  of  the  Encycio- 

.Rousseau  and  the  First  Revolt  against  Progress.  The  18th  ceoturv  as  we  an  Vnr.w 

R^SsTeaS”  French  E^ncyclopedfs t-^Tb at  al^ 

and  TeSnnlni^~^^fl  the  first  revolt  against  the  ideology  of  modem  science 

Civilization  for  carried  onunder  the  banner:  "Down  with  civilization!" 

anTthu^if  human^^^  tantamount  to  the  evil  force  which  deprives  us  of  freedom 

we  T-ean>re  ar  noticn  of  Civilization  as  conceived  by  Rousseau 

bv  Bacon  and  ?he  ^ga*”st  the  programme  of  liberation  as  formulated' 

wL  also  a nro^?amr^ri?^fi?'®'®.  progress.  But  Ro^S^ea?s 

was  also  a programme  of  liberaaon,  Man  is  bom  free  and  yet  wherever  we  look  we  «ee 

him  in  chains,  Rousseau  emphatically  announces.  Thus,  we  wimess  here  the  clash  of  rwo 

liberation  of  man  from  the  tyranny  of  extrinsic  forces  The  evrra 
ordinary  thing  is  that  Rousn.  au  wanted  to  liberate  usTom  what  had 
celved  as  a form  of  liberation  from  some  odjer  constrain™  and  wrlnnies,'^  ’^ 

effecavely  argued  that  civlUzaUon  has  Imposed  on  us  arUficlal  n.-eds  The 

The  tyrSny^of  Sffchfi®  from  his  essence,  deprived  him  of  his  hum^ity. 

me  tyranny  or  artificial  needs  is  the  greatest  maiadv  of  mankind  ir 

MSi“S?J^Ichno'Joi“^^  ^oc.e^f°“'™‘''  *"  nnalyslng  the  predicament  of 

How  CM  we  regain  our  lost  humanity?  asks  Rousseau.  This  question  is  even  mr>r-f> 
contemiLi'ram  in  Rousseau's  times.  In  many  ways,  therefore,  Rousseau  is  o^r 

was  Ihl^irsmPDiT  cfX  salvation.  For  Rousseau 

hw  r.nHr>o-  r.iiT  ' u and  the  artificial  needs  it  imposes  up>on  us  must  be  defied 

by  opting  out  from  society  .u  civilization.  Man  must  return  to  nawre  thus  to  hlrn^eff 

SrTtem^burmSier^'^^l'&V^^  ^ rebellion  against  the  social 

system  but  rather  a liberation  from  the  web  of  artificial  needs  and  phony  relationshin.? 

clMs^icarhfppI?  sSutf^  f S machinery  of  civflizaHon.  This  a 

Jacques  Riusslau.  hippies  have  a great  and  outspoken  predecessor  in  Jean. 

trearerbv“RiusseaI!®no?“ns  otT  Pf'“°=°P'’y  new  conception  of  nature.  Nature  was 

treated  by  Rousseau  not  as  object,  but  as  subject;  in  other  words,  not  as  obiect  for  r-v 

ploration  in  order  to  satisfy  man's  material  needs,  but  rather  as  a pk«  of  hirsplrlmLrw 
N»nfr/’Ti"'rN^“v  PnPn’Pny  which  we  must  reach  in  order  to  regain'^huiSi^nS' 

^ ^ ^ Rousseau  an  imaginary  matrix,  the  ideal  where  the  symbiosis  of  Se 

world  and  with  his  inner  essence  cakes  place.  Rousseau's 
d?i!dim^  to  combat  the  alienation  caused  by  artificial  needs  is,  to  say  it  once  more,  in- 
Jvidual.  He  does  not  advocate  a reform  of  society  through  which  we  shall  be  liberatS 
^ personal  act  of  defiance,  the  individual  return  to  namre. 

— :: — i — — Progress  in  the  Name  ofProgxess.  A century  later  another 

suppression  of  the  iSividu  -.l  and  the  deprlvtSoJo? 

Karl  Marx  (1818-1883).  I am  referring  here  specifically  to  the  philosophical  views  of  the 
young  Marx,  particularly  as  expressed  in  the  Economic  and  Philosophical  Manuscripts  r>f 
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1884.  There  Is  no  question  that  Marx's  primary  concern  was  the  liberation  of  the  individ- 
ualTof  the  hum  an  being  from  the  tyranny  of  objectified  relationships  which  he  inadvertently 
imposed  on  himself.  Thus  Marx’s  is  a Rousseau-like  programme  of  the  liberation  of  Man 
from  the  coni;traints  and  tyrannies  of  the  external  world.  But  MaxTc  saw  these  constraints 
and  tyrannies  through  the  spectacles  of  a moralist  who  wimessed  the  effects  of  the  indus- 
trial revolution.  The  process  of  alienation,  another  name  for  which  is  dehumanization 
or  the  estrangement  of  man  from  his  essence,  is  the  process  of  objectification,  the  process 
during  which  man,  the  human  being,  becomes  an  object.  In  Rousseau’s  times  this  es- 
trangement occurred  through  the  submission  to  artificial  needs  (as  Rousseau  calls  them). 
In  Marx’s  time  the  main  form  of  this  “objectification”,  of  turning  the  subject  into  the 
object,  vas  alienation  through  labor,  through  the  relationships  occurring  during  the 
process  of  production,  through  the  buying  and  selling  of  human  labor.  This  was'  the  nega- 
tive aspect  of  the  otherwise  rational,  secular  and  scientific  world  ii.  which  Marx  believed 
so  passionately.  He  set  himself  to  rectify  this  aspect  in  his  own  way. 

Marx’s  attitude  toward  Technology  is  rather  complex.  But  there  is  no  question  that 
he  saw  in  expanding  Technology  a necessary  condition  of  the  liberation  of  man.  The  sub- 
ordination and  control  of  nature  was  a neces  sary  condition  for  Technology,  which  can 
liberate  man.  Thus  nature  was  treated  by  Marx  as  object.  Man  must  first  liberate  him- 
self from  the  constraints  of  the  natural  elements  and  then  ultimately  will  liberate  himself 
from  Technology.  The  most  important  task  for  his  own  time  Marx  saw  as  the  liberation 
of  man  from  the  tyranny  of  the  machine,  which  was  the  result  of  the  unfortunate  social 
system.  The  reformation  of  society  was  the  necessary  condition  for  the  return  of  man 
to  himself,  to  his  essence,  to  his  lost  humanity.  The  evils  of  Technology  are  due  to  ^e 
structure  of  society.  We  must  change  this  structure  in  order  to  enable  Technology  to  bring 
about  the  liberation  of  man. 

Although  Marx  was  intellectually  independent  in  many  ways,  he  was  profoundly  in- 
debted to  Rousseau  in  his  conception  of  man,  not  only  implicitly,  but  in  the  very  terminol- 
ogy he  used  to  defend  the  dignity  of  man.  But  there  is  one  fundamental  difference  between 
Rousseau  and  Marx.  Whereas  Rousseau’s  programme  of  reform  was  individual  and  con- 
sisted of  opting  out  from  civilization  and  society,  Marx's  progratxime,  on  the  other  hand, 
was  social  and  consisted  in  calling  for  a collective  effort  to  change  the  stxoicture  of  society. 
TTius  we  wimess  here  two  basic  types  of  possible  remedies  against  the  suppression  of 
the  individual  human  being  by  objects  and  relationships  he  has  inadvertently  developed, 
Rousseauian  - individu.  , and  Marxian  - social.  Both  have  been  tried.  Both  have  failed. 

The  problem  of  alienation  haunts  us  now  more  than  ever  before.  We  are  at  the  mercy 
of  the  increasing  quantity  of  objects  which  saturate  and  atomize  our  human  environment, 
which  constantly  require  our  attention,  and  which  condition  us  to  ever  new  and  often  arti- 
ficial needs.  According  to  the  original  conception,  spelled  out  in  many  utopias,  tech- 
nologies were  to  be  invented  to  gratify  our  genuine  needs.  Now  we  have  reversed  the 
formula  and  indeed  perverted  it:  needs  are  artificially  created  to  satisfy  the  demands  of 
Technology.  Take,  for  example,  ever-more-powerful  motor  cars  whose  power  is  never 
utilized,  or  take  electric  toothbrushes  and  other  idiotic  gadgets.  And  this  is  by  no  means 
a trivial  problem.  We  craved  to  be  saved  ^ Technology;  now  we  cra”^e  to  be  saved  from 
Technology. 

Where  shall  we  turn  for  a possible  solution?  As  we  have  said,  mere  is  the  individual 
solution,  as  exemplified  by  Rousseau  and  the  hippies.  And  there  is  the  social  solution, 
as  exemplified  by  Marx  and  the  revolutionary  students.  Neither  sheer  escapism,  as  in 
the  case  of  the  hippies,  nor  anarchistic  revolution,  as  in  the  case  of  militant  students, 
will  carry  the  day.  The  dearth  of  constructive  programmes  among  revolutionary  students 
and  the  hippies  renders  their  negations  an  act  of  despair,  not  a genuine  rebellion. 

Can  there  be  a third  solution?  At  first  sight  it  does  not  seem  so.  Yet,  when  we 
analyze  the  situation  with  some  care,  the  tliird  solution  can  be  discerned.  Now,  Rousseau 
suggested  an  individual  solution;  and  he  treated  nature  as  subject.  Marx  suggested  a 
social  solution;  and  he  treated  namre  as  object.  Thus  we  can  distinguish  two  different 
approaches  and  two  different  conceptions  of  nature.  V/hat  I am  going  to  suggest  as  the  third 
possibility,  one  that  has  not  yet  been  tried  in  the  modem  occidental  world,  is  combining 
the  treatment  of  Technology  as  subject  with  the  social  approach.  The  few  remarks  I can 
offer  here  do  not  pretend  to  provide  a programme.  What  is,  then,  a possible  third  solu- 
tion? We  must  work  toward  a new  social  utopia.  Buckminster  Fuller  summarized  this 
succinctly  in  a phrase  which  is  the  title  of  his  new  book:  Utopia  or  Oblivion.  In  this  utopia 
we  must  treat  nature  as  subject,  as  a part  of  ourselves,  as  a part  of  our  outer  skin  which 
cannot  be  damaged  without  causing  damage  to  ourselves.  This  may  require  a development 
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of  a religious  reverence  of  nature,  characteristic  of  some  Renaissance  painters  and  of 
some  opental  societies.  And  this  will  also  require  a change  in  our  social  instimtions 
and  soci^  relationships,  which  for  the  time  being  are  set  in^the  oppSsi^^  dirSw^^ 
ward  further  growth  of  Technologj'  for  the  sake  of  personal  profit,  and  at  the  expense  of 
whoever  and  whatever  is  in  the  way.  If  this  reverence  for  nature  becomes  a new  iS>era- 
Uve,  then  Technology  will  become  harmless.  Whether  this  programme  (the  third  solu- 
tion) can  be  impleniented  in  a cold,  rational  way,  we  cannot  tell;  more  likely  it  will  re- 
S^hunfan°thought^^^^^°^^  inspiration  and  fervor  which  are  characteristic  of  new  departures 

Let  us  review  possible  solutions  to  the  problem  of  Technology  in  one  short  table  We 
ars^ub7e°ct?^''°^  ■ conceptions  of  nature:  as  object  and 


Approach 

Treatment  of  nature 
as  object  as  subject 

Individual 

Rousseau 

Social 

Marx 

The  third 
Sclntion 

The  fii^st  rubric  is  empty;  it  could  possibly  be  occupied  by  Francis  Bacon. 

Summary.  As  the  summary  of  the  whole  discussion  1 shall  present  five  conceptions 
of  Technology;  each  broader  than  the  other.  Each  will  be  reprLented  bra  cTrS?  and 
very  brpader  conception  will  include  the  former,  narrower  one.  So  we  shall  have*  five 

tiorSTS^hnlfln^c^'  • circle,  which  represents  the  narrowest  concep- 

c^rcle  reS^?enS:  man-made  tools.  The  secoSd 

circled  i-hiT-nVi  function  (of  course  it  contains  in  itself  the  first 

catio7of  the  mnhf  products  resulting  from  the  appli- 

f ^ t ^ knowledge  of  their  function  (motor  cars  are  products  ofcsr- 

^ f knowledge  of  their  function).  The  fourth  circle  represLts:  (iv)  Social 

ctiS:les  An^the^ftfrhr^  ^ course  it  includes  all  the  previously- analyzed 

circles.  And  the  fif^  represents:  (v)  The  Influence  of  technological  change  on  the 

a^^agram-^^^^'^  individuals.  Now  all  these  conceptions  can  be  presented  by  means  of 


Totnlity  oil 
I oil  r.miV  iAodvj  i 

I too Id  j 
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It  is  painfully  obvious  that  when  v/e  discuss  the  problem  of  Technology,  the  impact 
of  Technology  on  society,  the  roots  of  our  present  crises,  we  are  not  interested  in  narrow 
conceptions  of  Technology  as  represented  by  (i),  (ii)  or  (iii),  but  we  are  interested  pre- 
cisely in  the  broad  conceptions  of  Technology.  Whoever  argues  that  Technology  is  “in- 
different’*, referring  to  conceptions  (l)  or  (ii),  must  be  oblivious  of  the  fact  that  these  are 
trivial  conceptions  of  Technology  for  which  we  have  little  use  in  social  discourse  about 
the  nature  of  Technology.,  It  must  be  emphasized  again  that  in  the  modem  occidental 
world.  Technology,  being  a part  of  our  rational  ideology,  has,  more  often  than  not,  been 
conceived  in  the  broad  context,  as  an  Instrument  of  social  progress,  as  the  means  of 
individual  prosperity  and  happiness;  thus  it  was  invariably  regarded  within  the  scopes 
outlined  by  our  circles  (iv)  and  (v). 

Now,  over  and  above  these  conceptions  of  Technology  are  the  social  ideals  and  social 
utopias  which  are  in  the  background  and  therefore  invisible,  but  nevertheless  powerful. 
They  determine  the  course  of  the  development  of  Technology.  Only  a simpleton,  such  as 
McLuhan,  can  think  that  once  we  have  rewired  our  minds,  once  we  start  to  think  “elec- 
tronically”, everything  will  be  well  and  good.  As  it  was  difficult  for  the  Greeks  to  think 
about  their  technical  inventions  in  terms  of  their  utility,  so  it  is  difficult  for  us,  and 
will  be  for  a long  time,  not  to  think  about  technology  as  power,  not  to  think  about  nature 
as  an  object  of  exploitation. 

Technology  is  a part  of  our  intellectual  heritage;  it  is  a component  of  our  view  of  man 
and  of  society.  We  cannot  redirect  its  course  by  assuming,  as  is  too  often  done,  that 
Technology  is  a huge  chariot  which  will  move  whichever  way  we  guide  it.  Technology  is 
not  a chariot  and  what  we  need  is  not  a more  skillful  charioteer.  Indeed,  Technologists 
are  the  least  suitable  people  for  redirecting  the  course  of  Technology,  because  their  think- 
ing has  been  more  corrupted  by  the  concept  of  Technology  as  Power  than  has  the  thinking 
of  other  people. 

What  we  must  do  is  to  shift  our  vision  in  a fundamental  way.  From  the  ideology  of 
modem  science,  from  the  further  quantification  of  nature,  and  from  modes  of  life  directed 
toward  further  multiplication  of  material  goods  (which  will  further  atomize  and  mutilate 
the  texture  of  our  human  and  social  life),  we  have  to  move  to  a new  model  for  a symbiosis 
between  man  and  nature,  we  have  to  evolve  humanized  social  models  based  on  qualitative, 
not  quantitative,  criteria.  The  reruin  of  man  to  nature  will  be  the  return  of  man  to  him- 
self; the  restitution  of  the  basic  qualities  of  life  will  be  at  the  same  time  the  restitution  of 
our  symbiotic  relationship  with  nature.  Once  this  new  vision  becomes  a reality,  becomes 
the  defining  characteristic  of  man’s  new  horizons,  we  shall  have  to  draw,  relentlessly  and 
unhesitatingly,  the  consequences  which  follow  from  it  regarding  changes  in  our  economic 
and  social  structures.  It  should  be  crystal  clear  that  this  new  vision  cannot  be  maintained 
unless  specific  and  appropriate  changes  are  made  in  the  social  and  economic  structures 
of  our  society. 

If  we  are  to  survive  as  a humane  and  human  society,  a humanistic  technology  must 
emerge.  To  develop  this  humanistic  technology  will  requirt  an  intellectual  effort  in  re- 
tliinking  all  our  relationships  to  nature  and  to  the  concept  of  the  human  being  on  a scale 
comparable  to  that  which  occurred  at  the  transition  from  the  Middle  Ages  to  the  Renais- 
sance. We  are  only  at  the  beginning  of  this  process  of  rethinking. 

Dr.  Skolimowski  is  professor  in  the  School  of  Philosophy,  University  of  Southern  California,  Los  Angeles. 
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Innovations  in  the  Florida  schools- 
elementary  school  industrial  arts 


Arthur  J.  Rosser  and  Alfred  B.  Howard 


“Innovntion"  ns  defined  by  Webstci*  is  "the  introduction  of  something  new".  Is 
elementary  industrial  arts  in  the  Florida  schools  something  new?  Tliis  question  can  be 
answered  both  ways:  Yes  and  no. 

Let’s  take  a look  at  the  "yes”  answer  to  the  question  first.  1 say  "yes”  because 
there  is  :.o  formal,  stntewide-in-operation  program.  There  are  several  of  Florida’s  67 
counties  which  have...  ^.nnings.  I'hese  include  Lee  (Ft.  Myers),  Broward  (Ft.  Lauderdale), 
Alachca  (Gaines’dlle),  Leon  (Tallahassee)  and  Brevard  (Cape  Kennedy).  Some  of  these 
progra  is  arc  e mtal  pieces  of  action  research,  while  others  are  backed  by  funds 

(such  ns  lilF)  nru  rvice  education  courses. 

You  may  wonUv  ,vhy  Florida  would  try  to  Inculcate  tlic  elemental  / school  curriculum 
with  elementary  industrial  arts.  There  are  several  reasons.  First,  the  State  of  Florida 
is  going  through  educational  change.  Some  of  the  new  "buzz  words”  in  Florida  are  "middle 
schools”  and  "single-concept  films”.  Second,  the  new  proposed  state  accreditation  st.ind- 
ards,  for  the  first  time,  contain  a section  pertaining  to  elementary  school  Industrial  arts. 
As  we  all  know  there  are  elementary  diool  programs  exip»-ing  in  other  states  such  as 
California,  North  Carolina,  Ohio,  New  York,  Illinois,  Georgia  and  New  Jersey.  (3) 

In  the  new  proposed  state  standards  for  industrial  arts  for  tho  elementary  school  one 
finds  the  following  definition: 


Elementary  school  Industrial  arts  is  that  phase  of  the  elementary  school 
curriculum  w.hich  provides  the  child  with  opportunities  for  exploration,  manipu- 
lation, experimentation  and  planning  using  tools,  materials  and  techniques  appro- 
priate to  converting  these  materals  to  serve  some  useful  purpose.  The  Instruc- 
tional program  includes  construction  activities  and  experiences  related  to  the 
elementary  school  subject  matter  content  and  to  Industry  and  occupations.  (2) 


This  definition  leads  the  elementary  i jacher  or  the  industrial  arts  specialist  to  the 
challenging  task  of  developing  a program  for  the  elementary  school.  Tlie  goals  also 
presented  in  the  standards  help  to  structure  tlie  task  of  selecting  these  activities.  The 
goals  arc  five:  First,  the  elementary  school  industrial  arts  program  should  motivate,  en- 
rich, reinforce  and  increase  learning  through  the  manipulation  of  tools,  materials  and 
activities  closely  related  to  the  basic  elementary  subjects.  Second,  Industrial  arts  should 
help  the  stiident  to  understand  the  place  of  tools  in  contemporary  society  and  the  history 
of  man.  The  third  goal  Is  to  develop  and  demonstrate  self-expression,  creativity,  prob- 
lem solving  and  successful  accomplishment  through  the  construction  of  useful  things. 
Fourth,  the  elementary  industrial  arts  program  should  help  to  develop  positive  attitudes 
toward  work  and  an  understanding  of  the  world  of  work  and  occupations.  Finally,  tlie 
elementary  program  should  help  to  develop  safety  values  and  habits  through  the  use  of 
tools  and  cooperation  with  ottior  pupils,  (2) 

TTicsc  goals  offer  a groat  cluillonge  to  tiic-  elcmontai-y  to  iclier  who  is  not  skilled  In 
Imlustrlal  arts,  to  the  industrial  arts  teacher  who  is  unaware  of  tho  capabilities  of  an 
elementary  school  child  and  of  course  to  the  supe.rvisora,  both  clemen*^ary  and  Industrial 
arts,  who  must  also  accept  the  challenge. 

The  State  of  Florida’s  interim  Bulletin  for  Industrial  Arts  outMr.  --s  in  its  rationale 
that  the  elementary  program  should  have  six  purposes  in  serving  the  K-6  child.  It  sljould 
be  used  tor  reinforce, aent,  enrichment,  motivation,  manual  dexterity  devolopnicnt,  reach- 
ing desired  outcomes  in  learning  activities  and  for  providing  a basis  for  understanding 
and  appreciating  the  technological  heritage  of  our  culture.  These  purjxDses  are  necessary 
to  satisfy  the  needs  of  the  5-12-year-old  chilu.  This  child  has  a n.atural  curiosity  about 
the  things  in  his  environment.  Thl.s  not  only  includes  materials  but  also  the  products  and 
services  which  arc  a large  pan  of  industry.  Tliis  child  also  delights  in  liandling  the 
objects  of  his  environment,  ile  finds  it  fascinating  to  hold  a piece  of  coal  in  one  hand  and 
a piece  of  coke  in  the  other.  Tliese  materials  are  similar  yet  very  different.  This  child 
also  possesses  an  eagerness  to  understand  the  "how"  and  "why”  of  materials  and  proc- 
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holes  in  the  doughnut'^^'*Wl^y^doe?a"&^^^^^  What  happened  to  tlie 

bit  fit  in  an  electric  hand  drill  chuck?  " ^ does  glue  stick?  Why  won’t  an  auger 

is  somethlig°ne^w  *fn  Fl"orida"^'^rLre'^n^re*’a^^^^^^  whether  elementary  Industrial  arts 
Florida  who  have  industrial  arts  activitie«4  teachers  in  the  elementary  schools  oi 

other  things,  but  they  do  not  realize  it  Thr*  <^nn  h motivate,  enrich  and  all  the 

apple  butter’is  uslng^S  "ar^^ol  industry-  ^«ke 

and  saucers  with  his  “art”  clay  is  also  mrtnCfn^n  teacher  who  makes  cups 

elementary  teachers  also  take  th^  ^ Ma^y 

social  studies.  They  visit  such  industries  U no  v science  and 

and  automobile  assembly  plants  Ai'  of  Plants,  newspapers,  dairies,  bakeries 

effective  elementary  indLaJal  ^rt^prorr^n^  Incorporated  into  an 

elementary  curriculum  ^ ‘ winch  could  be  used  to  enrich  the  existing 

caryT„l?,“ri.7a'’A7  T "■= 

present  there  are  no  reuuiroments  for  cerrifvintmi  * ^ what  Is  yet  to  be  done.  At 

Indut  ial  arts.  There  are  no  full-rimo  » ^ ®^®nientary 

the  developmental  process.  programs;  however,  there  are  many  in 

administrators  ancTotheSl^ regard^^  need^f°'^'^ rh  Indoctrination  of  teachers, 

mentary  school  Industrial  Trts  This  «,Sn  Sf  1^°'  ’ purpose  of  ele- 

through  Its  state-wide  inlserwce  eiucad^  State  University 

its  own  pre-service  courses  In  elementarv  sSKi  workshops  and  re-vltallzlng  Sf 

Florida  State  University  Is  the  only  higher  edulatl^^in^Ho^M^^^^^l^  present  time, 

pared  to  serve  the  public  sch^ls  P^oriHo  f Pu?  Florida  pre- 

successfuliy  in  the  area  of  elementary  school  Industr/nl  i^dvation  is  to  take  place 

efforts  of  Florida  State  Unlyerslty  die  FIoHh?  ^ ^ combined 

of  Florida.  uniyerslty,  the  Florida  Department  of  Education,  and  the  schools 


o loi^iuu  K 

7 T^nahassae.  Florida: 

7 T.llahassae,  Florida: 

‘ ^ ''°"Sl^*.Tania:;-Fefc^  •"““=«">  Arm  In,”  Florida 

--  ' • Haword  1.  „i,h  U,  Coanly  School,,  Fl. 


Elementary  industrial  arts  +o  make 
learning  more  relevant  and  lasting 


D.  t 

llcvJlopYnra’Narll^r  -Orsanirlng  ,a  n„.,  Force  for 

feel  that  Uirough  tiic  effo-rs  of  ^e  ArP^i  v ' Elementary  Grades”.  I 

this  meeting  were  impleniencetf  ^ I feel  that  this  dl -^cussed  at 

ing  degree  if  we  belieye  that  iea^infsho^ld  ° continue  to  r-.  c/er-increas- 

soclety  today  and  in  the  future.  relevant  to  the  child’  s Li'eds  and  to  our 

for  their  efforts.'”  commend  the  nmencan  Council  for  Elementary  School  Industrial  Arts 

.eac^LS^v'?'i;::ri^?o"LSc.crr„  ta™du"Liir„‘o,t^  ^'larcttrr 
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can  play  a major  role  In  the  development  of  the  child.  However,  It  seems  that  only  in  a 
tew  Instances  have  we  been  able  to  convince  educators  that  through  Industrial  arts,  learn- 
ing could  be  more  lasting  and  relevant  to  a child's  needs. 

Industrial  arts  at  the  pre-school  level  should  Include  process-oriented  rather  than 
product-oriented  experiences.  This  we  feel  allows  for  self-selection,  self- direction  and 
self-evaluation.  It  becomes  an  Individualized  experience,  whereby  children  at  various 
developmental  and  InteUectual  levels  work  side  by  side  In  this  environmental  situation, 
with  a great  measure  of  success.  Each  student  is  allowed  to  work  at  his  own  developmental 
level  and  proceed  at  his  own  rate  and  speed. 

In  the  1-6  grades  we  in  Broward  County  have  provided  two  types  of  facilities.  A 
central  lab  under  the  Industrial  arts  specialist,  trained  to  teach  at  the  elementary  level. 
Is  located  conveniently  to  classroom  and  the  resource  center.  This  room  provides  equip- 
ment for  teaching  the  major  areas  of  Industrial  arts  with  storage  for  materials  and 
supplies. 

Other  elementary  facilities,  the  newest,  provide  a related  arts  and  science  facility. 
In  this  open  area,  activirieo  in  art,  science  and  industrial  arts  can  occur.  Perhaps  this  at 
*e  present  Is  the  most  accepted  plan,  as  the  availability  of  specialized  Industrial  arts 
teachers  at  the  elementa  *y  level  Is  so  limited.  Along  with  this  we  have  proposed  that  two 
Boating  teachers  work  with  the  teachers  In  nine  new  open-concept  schools.  Last  month 
Broward  County  completed  Its  first  In-service  training  program  for  industrial  arts  where 
me  elementary  teachers  in  the  county  participated.  V’e  are  hoping  through  this  type  of 
In-service  training  progiam  Aat  regularly  c*^rtlfled  elementary  teachers  will  be  able  to 
make  Aelr  programs  more  relevant  to  the  student  through  Industrial  arts  activities  which 
^an  relnf^ce  the  chlldsaca-icrnlc  learning.  This  past  year  the  industrial  arts  teachers  in 
Broward  County  develops, ^ „ ides  written  In  performance  objectives  for  a K-12  program 
in  the  elementary  program  me  objectives  are  written  to  include  the  areas  of  communica- 
tion, energy,  manufacturing,  transportation  and  marketing. 

In  my  observation  from  a supervisor’s  position,  I would  recommend  that  all  of  us 
become  active  In  the  ACESIA  and  that  a continued  effort  be  made  to  involve  other  d.s- 
of  InsfrucUo^^  local,  state  and  national  level  in  the  need  for  Industrial  arts  at  all  levels 

I should  like  to  recommendfurther  that  we  make  every  effort  to  continue  the  progress 

(1-)  Establishing  a national  level  curriculum  study  committee  to  develop  a K through 

^ Industrial  arts  curriculum.  This  should  Involve  persons  from  ether  disciplines 
and  other  national  organizations. 

(2)  A continued  effort  in  the  writing  of  elementary  Industrial  arts  urograms,  with  a 

sequence  K*-X2.  ' 

(3)  A continued  effort  to  establish  Industrial  arts  programs  for  elementary  teachers - 

® of  minimum  number  of  hours  In  industrial  arts  for  graduation.  Along 

with  this,  I would  encourage  contlP'ied  efforts  toward  elementary  certification  and  a grad- 
uate major  In  °lementary  Industrial  arts.  ^ 

1 Provlomg  conti  med  In-service  training  programs  In  elementary  Industrial  arts, 

locall;*  tnd  nationally,  * 

(F  'lowing  these  remarks  was  the  presentation  of  a film,  "Woodworking  In  the  Kinder- 
garten , developed  by  the  Board  of  Public  Instruction  of  Broward  County,  Division  of  In- 
struction, Fort  Louoordnlc,  Florida.)  ^ 

Mr.  Johnson  is  Industrial  Arts  Supervisoi,  K-12,  Broword  County  Schools,  Ft.  Lauderdalo,  Florida. 


Industrial  arts  at  the  McDonald 
Comprehensive  Elementc-ry  School 


L/Cina'd  C.  Hoffmann 


In  „uly  of  1 6t>  the  Centennial  School  District  rc<;;ived  an  ESEA  Title  III  ooerational 
grant  in  theamountof  $432,000.00 for  the  construction  and  development  of  a supplemertarv 
learning  center  called  the  special  t/ ►erience  room.  This  center  was  part  of  tlie  new 
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ation"  in  the  amount  of  5^4^%  nrT^  Development  and  Evalu- 

experience  room  Z one  siecl^list  in  a r 1^6;^prov]ded  for  staffing  the  special 
for  equipping X Ta  Center  provided  $8,000.00 

for  1968^9  school  year  ie  “rst  i?arof  onSr-?^^  $2,000.00  provided  supplies 

the  full  cost  of  operaUon  durlnelS?^  68  funding  accounted  for 

69  and  most  of  the  Ssrduri^g  ®969-^^  of  the  cost  ii>  'o^S- 

.rato«?L“s?iLTX1eadar^l  ^ - 

elementary  school.  The  school  consists?  nf  fnr-^’  developed  a plan  for  a comprehwi.sive 
ter.  The  elempm^r-jJ^iT  , of  forty  classrooms,  one  of  which  is  the  lA  Cen- 


7 county  classes  ( 

( 

district  classes 


3 retarded-traLnable 
2 physically  handicapped 
2 learning  disabilities 


8 ret'  'ded-educable 
10  gifted  - 3-4th;  3-5th;  4-6th. 


regular  classes  2-Kdg;  3-lst:  2-2nd;  3-3rd;  2-4th;  2-5rh;  2-6th. 

12lg±hiIogoEhX^  Industrlal_Arts  in  the  Centennial  School  Distrier 

S4r\rncr'''Thi^.st‘'^?  responsibility,  is  to  provide  richness  of 

o!Jrhe  SaS  o?smd.n?i  i^^^^hlng  does  not  consist  alone  of  changed  behavior 

the  experiences  which  are  go°lng  on  *ill 

Louis  E.  Raths 

(ZSoSa?d"schoV‘ industrial  a,  ta  at  the 
are  given  an  opportunity  to  exolore  and  pv  1 considered  a laboratory  where  students 
aspect  Of  thel^ ‘St^JiS.cli  ta'^ftrclaaar^^^  technological  and  eathatlc 

individuals  and  groups  of  students  ran  entratr«»*in'^!!  ^ elementary  school  where 

creative  expression  supports  Jerome  solving  and 

interrelationships  among^e  various  ^materials  ^ education.  The 

industrial  production  con  bo  adanted  m fhr  <andAo  crafts  in  every  phase  of 

We  view  education  as  different  Lni  sk  H a^ouIsfdonMf k student, 

ultimately  intcrrelaUng  thrSighcr  leveltTf  « dedicated  to  skill  using, 

domains.  Toward  rids  end  the  industrial  arr<^  and  psycho-motor 

elementary  curriculum.  ^ gram  is  a meaningful  comp<  -^  nt  in  tlie 

toward  personally  t.  que  and  tangible  “Pettit  d integrate  his  km  w .i  ,- 

persona, '5jl";SS,'.  r.^u''t^oSroh^s”SatTirr'area 

experi^c"^  “''‘ronment  can  result  ia  ,.'  jendcf 

t urtatiiS  e^eflenccs1r,iXTm^^^^^  a variety  ol  ways  with  each  child  hav-pg  had 
ment''of'oS^cS,lo"^’''“"“  P--°“aces  that  have  contributed  to  the  develop- 
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The  child  will  experience  a variety  of  current  industrial  methods  including  the  line 
production  technique,  use  of  jigs  and  fixtures,  and  the  interchangeability  of  parts. 

The  child  will  develop  a critical  and  questioning  attitude  toward  the  quality  of  archi- 
tecture, textiles,  furniture,  etc.,  within  his  environment. 

The  child  will  value  craftsmanship,  strive  to  improve  his  own  craftsmanship  abilities 
and  develop  a sensitivity  to  the  craftsmanship  displayed  by  others. 

The  child  will  seek  unique  oersonal  solutions  to  problems  relating  to  industrial  arts. 

The  child  will  develop  an  attection  formats  rials  and  a respect  for  tools  and  machines. 

The  child  will  experience  a variety  of  craft  activities. 

The  child  will  develop  meaningful  perception  of  form,  space,  light,  color,  texture  and 
other  important  human  insight. 

The  child  will  develop  skill  in  using  tools. 

The  child  will  explore  and  experience  works  produced  by  contemporary  scientists- 
engineers-artists. 

The  child  will  be  aware  of  the  role  of  the  indusM-jnl  artist  in  our  technologically- 
oriented  society. 

The  child  will  develop  respect  for  material  and  natural  resources. 

The  Industrial  Arts  Center  was  designed  to  fulfill  two  distinct  but  related  functions. 
The  first  was  to  provide  a facility  for  the  development  of  an  elementary  industrial  arts 
program.  The  second  was  to  act  as  a supportive  facility  for  the  special  experience  room. 
Special  effect  projectors  and  other  electro- mechanical  devices  are  designed  and  con- 
structed in  the  lA  Center  for  use  with  the  planetarium  instrument  (Spitz  STP)  and  installed 
in  the  SER. 

The  Indust  ial  Arts  Center  is  housed  in  an  ordinary  classroom  of  approximately 
850  sq.  ft.  that -was  specially  wired  for  power  equipment.  The  center  was  designed  to 
enable  children  to  work  with  the  following  materials:  plastics-acrylics,  co-poljmers, 

polyesters,  wood,  metals,  tri-wall  cordboard,  styrofoam,  cement,  paper,  graphics- 
letterpress,  block  and  silk  screen  printing,  textiles  - weaving  and  sewing-  and  ceramics. 
Not  all  the  power  equipment  available  is  used  by  children  but  is  necessary  for  material 
preparaticn  which  is  done  by  the  lA  Spt  ;ialist. 

The  approach  presently  taken  in  this  Project  is  not  based  on  teaching  a predetermined 
body  of  knowledge  that  children  are  expected  to  master.  The  children  come  int'o  the  lA 
Center  by  appointment  and  spontaneously  (since  there  are  no  scheduled  classes)  to  work 
on  problems  that  are  meaningful  to  them  and  are  related  to  activities  in  their  regular 
classroom.  The  lA  Specialist  serves  as  a resource  person  — as  a consultant  — to  the  chil- 
dren for  working  out  solutions  to  their  own  questions.  The  children  can  learn  the  proper 
use  of  equipment  from  the  lA  Specialis  t and  draw  on  other  resource  material  available 
in  the  Center  or  the  school. 

Most  of  the  children  come  into  the  '^iiaa.'ion  without  the  skills  and  knowledge  of  tools, 
materials  and  processes  necessary  to  realize  r.  solution  of  their  problem.  It  becomes 
essential  that  the  lA  Specialist  then  help  the  child  develop  the  required  degree  of  profi- 
ciency needed  to  pursue  his  objective.  The  information  and  skills  taught,  however,  are 
always  related  to  the  child’s  problem.  L earning  of  spec:  Ic  skills  is  necessary  to  solve 
the  problem:  When  the  child  becomes  competent  enough,  he  continues  with  his  task.  He 

may  eventually  encounter  other  aspects  which  require  further  specific  instruction,  A 
cyclical  type  of  process  evolves  whereby  the  child  participates  in  the  planning,  skill 
mastery,  decision  making,  and  construction  or  exploration  while  focusing  on  a particular 
industrial  arts  activity.  Tins  approach  could  be  c.  illi  ihrce-diip  arslonal  pi'oblem  solving. 

Problems  that  are  to  be  solved  in  the  lA  C enter  usually  -riglnate  in  the  issroom 
where  the  usual  subjects  are  being  studied.  I'liC  activities  tint  grow  out  of  the  original 
problem  are  not  confined  to  the  lA  Center  but  are  carried  oul  in  the  classroom  or  in  both 
areas  simultaneously.  The  type  of  activity  determines  the  area  uscu. 

i'hc  inaustrial  arts  specialist  is  ' ’ailable  for  consultation  and  assistance  to  teachers 
in  any  of  the  nine  other  elementnry  schools  in  tlie  district.  Either  the  I.  A.  Specialist 
visits  the  oth  n'  school  or  the  children  are  bn  rsed  to  the  McDonald  School,  depending  on 
the  nature  of  me  activity  planned. 

Industrial  arts  experiences  assume  various  forms  and  culminate  in  many  ways;  how- 
ever, they  could  all  be  listed  in  one  or  a combination  of  the  following  categories: 

(1)  Project  construction  in  large  and  small  groups  or  by  an  individual  child. 

(2)  Line  production  experience. 

(3)  Research  and  experimentation. 

(4)  Exploration  of  processes  and  or  materials. 
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(5)  Free  creative  expression. 

teacire?.%ur?ng  Ehe  proMim-solvTnEnrcce^^^^  -imately  evaluated  by  the  classroom 

the  help  of  the  lA  Spe^cialist.  The  de^crS  of 

tion  of  his  progress.  The  lA  SDecialis^frenn^.nHi.  m 1'*^  experiences  is  n constant  indica* 

of  children  invtived  in  lA  actfvitlS  ^^^^^^^  "**  progress 

drenTthI  nclioof  td^lenTnVSvL^^^^  fA^'T t"”"''f  ™ 

"’“‘^n  f TMs  year  npproxi- 

their'' exper  c'c;;  1™!,'?  Ce„“V'1ufL‘'  H *rom 

extent.  P^'^sem  time  it  has  been  used  to  a limited 

very‘‘S^„:.”^';:aSra"seco1;d^  E,!a\=SeT/"“ 

under  construction.  The  second  installation  will  nv  -a  elementary  school  now 

school  district.  The  MclOonaldSrhnnminl  . a Center  on  tlie  west  end  of  the 

be  provided  for  *e  e“"t‘?rsection^^^^^^  1 

have  made  a commitment  m ^ ^ ^^i*’istration 

niticantiy  to  the  total  education  of  the  elemSta?5.Tcho^PcMld =‘8- 
to  indu's^tSarLm”'"’'?^^^^  scheduled  during  the  summer  have  helped  to  intr.rriuce  teachers 
Tr«  1c?v7a«TclaJs''rn.'’;effhe^^^^  contribnte'd  to  c use  ofl'dusS 

teachere  and\dinh!istrators°  neinnrt"  ^Z°  sessions  and  involved  a total  of  80 

ticular  members  of  the  Title  m staff  eSeted  the  total  workshop  group,  par- 

Media.  Groups  of  15  neonle  einh  h ^ ^ sessions  in  .Tndu:  trial  Arts,  Science  and 

shop  partlcipfnt  spent  at  Feast  2^1/2  days  ^ra^lVc^mer  ^‘"7 

and  became  involve.'  in  mass  Droduerfon  It  Teachers  were  introduced  to 

and  styrofoam.  production,  using  tri-wall  cardboard,  pearlite  and  cement, 

the  workshop  were  to°^(l)^hive  teachers  exam^  objectives  for 

of  elementary  education  based  on  rhpir  own  ^t>out  lA  within  the  context 

becoming  teachers*  (2)  detsri'ih,^  h u experiences  witli  lA  as  students  and  since 

in  their  LiWing  S’  ifissroom  . ^ °ne  available 

teaching  objectives  Thr^  na  lA  experiences  could  be  blended  with  their  other 

them  wL?d"^brpsonaSfsaS^  explore  and  create\^hat  to 

guide  their  pupils  in  a na^aSePSvirv  aJ  or 

During  the  worLhop  teachers  foci-sSithLr  ^^enr^^^  interest  and  skTI. 

of  interest.  Interaction  wa«?  c;rimiiiTroH  k any  area  in  the  lA  Center  that  was 

processes.  The  effect  of  dieir  e^pirien^  each  other  rmd  trying  new 

came  involved  with  I A activities  ^durine  ^irLh^^  number  of  people  who  be- 

planned  since  this  approach  seem«5  m rh  «■  Putu.c  workshops  are  being 

gram.  approach  seems  to  be  the  most  efficient  way  to  implement  a new  pro- 
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---Pace  Fach  generation  faces  the  challenge  of  new  froitier^  ro  evnir,,-,!. 
;urm  is  the  most  recent  of  these  frontier.-,  rlie  thru^Vof "ocke 


, ^ tu/utLui  rocKers  nas  m ’ lu 

erse  beyond  the  earth,  thereby  making  it  one  of  man'.-  great- 


it  po.ssible  to  oxplr  ro  '■hf 

est  adventures.  _ 

begnrs,  oFS'be'F  7 dlv  the  space  age 

»/.  On  that  day,  Russian  scienrists  launched  the  first  true  space 
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traveler,  an  artificial  satellite  called  Sputnik  1. 

Less  than  four  years  later  came  the  circling  of  the  earth  by  man  inside  an  a*  :r!al 
satellite.  Less  than  a month  later,  on  May  5,  1961,  our  own  astronaut,  Alan  B.  Shepard, 
Jr.,  broke  the  space  barrier. 

Scientists  and  engineers  have  utilized  satellites  to  improve  world  communications 
and  to  check  on  the  weather.  Space  satellites  have  given  the  military  new  weapons  em- 
ployment. To  many,  space  accomplishments  are  very  Important  because  of  the  great 
national  prestige  involved. 

No  one  c ii  foresee  what  space  travel  may  bring,  for  it  is  a new  frontier  that  beckons 
to  us  as  a new  era  in  man’s  progress  unfolds. 

Statement  of  the  problem.  It  was  the  purpose  of  the  studv  to  evaluate  the  merit  of 
construction  activity  when  related  to  other  areas  of  the  school  curriculum  through  a unit 
study  on  space  with  the  emphasis  on  colonizing  the  moon. 

Evolutiott  of  the  problem.  The  project  developed  from  the  fifth  specific  objective  of 
the  course.  Industrial  Arts  In  the  Elenrentary  School,  taught  at  Millersville  State  College, 
Millersville,  Pennsylvania,  Graduate  Division.  'I ue  objective  was  stated  to  evaluate  the 
merits  of  construction  work  when  related  to  other  areas  of  the  curriculum. 

The  industrial,  tv^chnologlcal,  sophisticated  space  age  has  materialized  with  a com- 
plexity of  problems  for  the  social  and  natural  sciences.  Fortunately,  man  has  an  un- 
quenchable desire  for  knowledge  to  solve  problems.  The  subject  space  has  an  elegance 
of  enchantment  about  it  that  attracts  man’s  inquisitive  nature. 

Man's  curiosity  is  explained  by  the  psychologists  as  the  need  to  satisfy  his  curiosity 
through  the  need  for  knowledge.  Considering  man’s  curiosity  to  investigate  and  the  en- 
chantment of  space  seemed  relevant  in  the  selection  of  the  problem  in  relation  to  the 
effectiveness  of  the  problem. 

Overview  of  the  problem  procedure.  The  hypothesis  of  the  problem  was  discussed  by 
the  department  chairmen  and  the  teachers  of  the  various  subjects  through  an  initial  meet- 
ing scheduled  by  the  administration  of  the  school. 

The  group  concluded  that  the  problem  showed  many  possibilities  and  work  should 
begin  at  once  with  one  eighth-grade  experimental  section.  Each  boy  was  requested  to  re- 
search, design,  sketch,  draw  and  build  a scale  model  of  a space  object. 

The  library  was  selected  as  the  site  for  resource  material  consolidati<m,  with  the 
plac'ug  of  selected  books  on  overnight  reserve. 

Simultaneously,  the  English  department  became  the  research  division.  The  assign- 
ments of  books,  class  reports  and  themes  were  given,  followed  by  English  class  discus- 
sions. 

The  science  department  was  the  technical  advisory  area  with  the  implemientation  of 
space  age  vocabulary  and  stimulating  interest.  An  array  of  questions,  concerning  the 
Apollo  flights,  living  in  space,  colonizing  the  moon,  and  the  general  conquest  of  space, 
contributed  to  stimulating  discussions. 

Inherently,  the  math  department  defined  and  discussed  the  multivariousness  of  mathe- 
matical knowledge  necessary  for  a successful  space  program. 

The  art  department  then  devised  the  scenery  for  the  diorama  depicting  the  colonizing 
of  the  moon. 

Finally,  the  itudents  proceeded  to  draw  their  orthographic  drawings  in  the  mechanical 
drawing  room.  The  construction  activity  was  then  activated  by  the  building  oi  a scale 
model  from  their  drawings.  The  value  of  model  construction  as  a means  to  verify  accuracy 
is  cited  by  James  S.  Daugherty,  “These models  will  at  once  show  any  error  in  the  draw- 
ing which  might  odierwise  be  overlooked.” 

Let  Uf;  now  look  at  the  study,  department  by  department: 

The  Acninistratlon.  The  vice-principal's  office  arranged  fertile  time  of  the  planning 
meeting  with  the  teachers  cooperating  in  project  and  provided  the  necessary  coverage 
of  classes. 

By  making  several  telephone  calls,  the  vice-principal  was  abL  ,o  locate  and  obtain 
the  latest  available  from  NASA,  The  individual  contacted  at  NASA  was  Mr.  George  Gard- 
ner, Educational  Program  Director,  NASA  Information  Center,  Mashington,  IXl  (telephone 
202- WO  2-2429),  The  Friendship  Office  of  Martin- Marietta  Company  was  also  contacted. 

The  lunctionofthc  school  administration  in  the  project  has  been  one  of  encouragement, 
cooperation  and  assistance,  its  interest  is  primarily  one  of  search  for  improved  coopera- 
tive methods  oi  teaching  boys  and  girls  by  capitalizing  on  their  interest  in  contemporary 
meaningful  events. 

The  Library.  The  library  was  responsinle  for  obtaining,  housing  and  circulating 
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relevart  materials. 

trans^arencSsJ^Thiy  weJfpScedL^eservefm-  ^^pes,  pamphlets  and 

and  for  overnight  ci^cuS  SL  •"  during  the  school  day 

"Middle  lUver  Space  Program  Research  Snter^  """  designated  the 

b‘a'-;ac“r  US  p7a„r ’ii  tK  “k 

would  be  like  xi  \t  the  olaner  would  ?nnV  theme  they  hau  co  describe  what  life 

was  used.  The  Tsr  narr  of  «-i  4 #.  • i ^ People  and  the  type  of  spacecraft  that 

boys  were  doing  resLrch  SieSHetiSe’?''°'*  This  was  done  while  the 

other  planet..  tL  tact  pali  otmiSp?ofiSwas“th?SeS  '’"""''"‘i"*  “ “''‘"S 

board  on  thbtgs  that  have^appen^^n  te^Tce  pS,S^^ 

the  the  program  concerned  the  teaching  ot 

space  travel  and  livine  in^rhP  hnSni^  in  ^ students  investigated  the  problems  of 
sfrips  and  models  were  observed  and 

physEir  MrS:^ry^and~^1^cmr^  o7di  mathematics  dealt  with  the 

The  points  covered  we?t  mfasuremS  «hlp. 

placement,  conic  sec  ms,  frustrum  of  a cone,  radlus,^dfamlSTia?e"dS5^^ 

lnvol"f5.pTd^rt;.t  b'  -themaacs 

creating  Se  moorjurfaceErffpi^r  mS^.  "instructing  a model  of  the  earth'^S 

Industrial  Arts  [)ept.  Th^framework^o*f  the  framework  was  done  in  the 

rounded  comer  pieLs  aid  lino^um 

llEiiira?dTr^''"V"  tie  papier  mlcid^gn^u;!?^^- 

The  earth  was  ma‘‘e  from^TS  surface! 

parts,  a coatofges.o  was  applied  to  Ee  moon  surfaceSai^h”in^f‘  completion  of  all 

to  present  a semblance  of  different  texturui  Qm-fn'  si^ace  and  space  background 

ware  used  to  contrast  tha°LTTflLVSt  pari"1h\^^^^  =»“>'  P^^t 

slgneTraJf^iHaS^^|fUa4reS?L  me '°T?”h  ■fa'?'®  bl“ssfbbm  was  da. 
to  the  drawings.  Consequently  the  mechanical  drawin«y^'i  ^^‘^ding  activity  in  relation 

“^aS  KaTr  't^Mn^ertio^rhUU^ 

and  "Hiss  dlscuss&Vwas7a““-nad  mm'tha  d°e'^  project.  Through  research 

all  manufactured  products  produced  fo^cnn^unfnrr®"  d^artment  is  the  nerve  center  of 

necelSif-„  ™s  fcr  cLtructton  “c"  ' “ «”a"aions  and  the 

for  approval,  ruction.  Only  then  was  the  sketch  submitted  to  the  Instructor 

Qrawing.  q'hr^  orthographic  scaJp  ch -awing  wa.s  construrr^d  nn  hi.ff  avo,- 
from  the  approved  <=!ketch.  Unioue  nmhii^tr.  - -,-oorrsai,  constiucted  on  buff  dravvuig  paper 

abilip'  to  visualize  arose  as  eachstudentDifTffrpcicjpd  difficulty  in  the  sLud'.'nts’ 

problems  adopted  allowed  many  student  to  v-si  qH-7^*  drawings.  The  high  interest 

hand  experience  nnder-dtc  d7r^U?a1rrgu,rcf5‘re  .LTrS?' 

buiiang  area  with  thUiallabm^  of  ha'id  moS,'’mS2ran“a‘*^i^^^^^  satT‘lS“‘®'' 

building  materials  suitable  for  the  individual  models.^  selecuon  modeJ- 

\gaiJ^tS'accS— the  orthographic  drawincr 
jfm?sf  Diughertr  constructed  u^od?l  as  cEted"h>' 

The  speed  of  the  students  and  die  time  schedule  of  the  class  dictated  th-  completion 
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of  related  assignments.  Such  - -isignments  as  the  tracings  and  reproduction  prints  o heir 
desi^  were  completed  by  some  of  the  students.  Also  several  saidents  constructed  a pic- 
torial drawing  of  their  design  in  either  oblique  or  isometric. 

Oia.fti.qg  _^mmary.  The  merits  of  the  construction  activity  were  evaluated  by  the 
author  s observation,  -.udent  drawing  grades  and  a unit  test.  AH  criteria  indicated  that 
the  program  was  successful.  uiai 

^mmary.  Dr.  Mary-Margaret  Scobey  stated  that  “industrial  arts  should  be  an  inte- 
grated  P^irt  of  tie  total  curriculum,  supplementing  and  supporting,  with  knowledge  unique 
o the  fieJ...  of  industrial  arts,  the  social  sciences,  mathematics,  science  and  the  rrts." 

Dr.  ..  -obey  s philosophy  was  oirected  toward  the  element'^ry  school  where  industrial 
arts  IS  not  a separate  subject.  However,  the  same  philosophy  can  be  applied  in  tlie  Junior 
high  school  to  create  a learning  environment.  This  was  evident  as  one  successful  project 
was  correlated  with  various  school  subjects  and  the  industrial  arts  drafting  departmen*- 
The  consolidation  of  educational  materials  placed  in  the  school  library  was  con- 
ducive for  research  conducted  by  the  English  uepartment.  Their  theme,  “Science:  Fic- 
c-f  Destinat’on  Moon”,  correlated  well  with  the  science  classroom  discussion 

and  films  that  illustrated  the  problems  of  space  travel  and  living  in  the  hostile  environ- 
nie  v.  or  empty  space.  A large  diorama  constructed  in  the  art  depovtment  enhanced  the 
disi.i^  of  models  and  gave  meaning  to  all  departmental  learning  experiences. 

The  experience  produced  an  abundance  of  information  that  not  only  broadened  the 
smdent  s storehouse  of  knowledge,  but  also  reinforced  his  understanding  and  appreciation 

matter,  as  stated  by  Marshall  L.  Schmitt,  specialist  for  industrial 
arts,  US  Office  of  Education: 


ERIC 


Experiences  gained  In  industrial  arts  courses  can  be  an  tdjunct  to  many  other 
^*^’^^ses.  The  work  of  designing  and  making  an  object  (or  a v orking  model 
of  It)  described  in  one  of  the  regular-course  textbooks  or  discussions  brings  the 
smdent  a double  reward:  ('.)  It  reinforces  his  understanding  and  appreciation 

of  the  regular  subject  matter.  (2)  It  gives  him  valuable  information  about  the 
basic  tools,  materials  and  processes  of  industry  and  a new  conception  of  the 
technology  which  undergirds  our  society. 

We  may  conclude  that  the  constructional  activity  (model  building),  when  related  to 
otlmr  areas  of  the  curriculum,  was  extremely  successful  as  viewed  through:  (1)  Entliusi- 
astic  teaching  as  demonstrated  by  the  congenial  teachers  involved,  along  with  the  support 
of  the  administration;  and,  (2)  the  high  student  interest  as  displayed  their  attitudes  as 
they  gained  considerable  knowledge  about  space.  auinioes  as 

0 o ^ Mr.  J.  Heuisler  Streelt  (Principal):  An  excellent  project. 

Question:  How  c *uld  this  type  of  project  be  expanded  to  include  more  pupils?  ^ 

M^_iL  Andrew  Baumrner  (Vice-principal):  This  illustrates  a method  of  teaching  boys 

\A  capitalizing  on  their  interest  in  contemporary  meaningful  events. 

MX^I^nald  Maxwell  (English  Dept.  Chairman):  When  our  new  literamre  curriculum  was 

eing  developed,  a definite  effort  was  made  to  design  the  curriculum  along  lines  of  student 
interest.  The  theory  is  that  students  will  work  better  and  learn  more  if  the  courscHe^ 
with  facetr,  of  modern  teenage  life  and  interests.  This  project  fits  the  bill  neatly  its  suc- 
cess here  at  Middle  River  is  proof  of  this. 

Mr.  Thcyias  Reed  (Science  DtiJC.  Chriirman);  1 was  impressed  with  the  interest  and  the 
cooperatlc  i shown  by  tl:  • teachers  from  tbc  various  subject  areas  who  participated  in  the 

.Mrs.  Dorotliy_Harr is  (Head  Librarian):  A steady  flow  of  visitors,  day  after  day  visits 

tne  display  placed  in  tlie  library.  Groups  of  children  from  the  elementary  school  gaze'in 
amazement.  Elc-mentary  teachers  will  comment  tc  Uie  children  that  they  too  may  pa  tici- 
pate  in  studies  of  this  nature  with  hard  work  and  effort.  ^ ^ 

^r.  Ke^it  Stong  (Science  Tbacher):  In  nine  years  of  teaching,  I found  this  to  be  one  of 

the  best  units,  that  I have  ever  tanght.  I found  tlds  unit  uplifting  and  invigorating  due  to 
Ae  necessary  fore^ought  and  research  required  in  this  type  of  creative  teaching.^ 

Mrs.  Barbara  Mahon  (Mathematics  Teacher);  There  was  a surge  of  interest  when  die 
group  saw  mat  the  principles  of  mathematics  involved  applied  to  the  constructive  activiti 
Starn  (Englfe-h  Teacher):  I thought  tlie  moon  project  was  excellent.  The  ’ ids 
wto  participated  were  quite  motivated  ar.jproad.  They  have  a real  feeling  of  satisfacuon. 

1 think  It  s good  to  .rive  kids  a project  as  this  to  display;  it  seem.i  to  instill  motivation  and 
ambition.  I only  wish  I could  have  been  able  to  plan  a more  extensive  unit  in  English  to 
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go  along  with  it. 

Ver/weU  rtSv'd"  SyTa'rdanr"""  “ 

were^n{^T^feTl^u?spac^^^^^ m^^oll^on  I didn't  know  there 

the  Saturn  rocket  in  the  science  room?  Wowl  (5)  l were  sure  neat!  (4)  Did  you  see 

(6)  How  about  our  bulletin  board  in  English  class?  themes  about  space, 

did  di0  dior3iTi3f  /Q^  a mnH^i  u o , t^^^strum  of  3 cone,  whst?  ^8)  W0 

ona-sixtaanth  of  an  inch  oft  with  my  mode'l  °ai)  I know  kiddingl  ,10)  I was  only 

how  about  that?  (12)  Can  we  do  somethingiiL  Ms  agaill?  VVhS’'  ' 

V.  rr,L  or  Aids  Necessary  for  the  Proie  -t 

that  neceLirated  the  Snsmcdon'’S ‘taby^ 

exial£rtoolpaLPl™l°bas7cM^^^  ‘“'“*"8  contained  an 

of  batt0ry-op0rat0d  cutt0rs.  which  cr0at0d  0xtra  tools  in  th0  form 

^v  >di^^■M^r*;^^^a?;o.^°Hu*J/'^  constructed  in  the  industrial  arts 

regular  ribbings,  placid  eight  inches  ISLt  MnrS  frame  contained  several  ten-inch 
tour  ribbing  to  create  the  SSffor  a^^ered  to  the  irregular  con- 

diorama  was  sent  to  the  art  department  forcompTeS"  appearance.  The 

cordingT.^^The^efose^up  iS'itSraSv^^maJp  35mm  slides  and  tape  re- 

Plans  were  obtained  from  Kodak.  ^ ^ construction  of  a copy  stand  necessary. 
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Industrial  arts  for  elementary  grades — 
program  and  procedures  in  New  York  State 

Jarvis  Batllargeon 

New  York  State’s  involvement  witl:  industrial  ar  ^’or  the  elementary  grades  extends 
back  over  a period  of  over  30  years.  We  have  in  our  ..rles  locally-prepared  curriculum 
materials  from  the  Great  Neck  and  Roslyn  school  sysf  's  dating  to  1950.  Substantial 
programs  were  developed  in  the  New  York  City  Schools,  .ochester  City  Schools  and  at 
other  locations  around  the  State.  EXiring  this  time,  however,  there  was  little  definitive 
direction,  and  major  reliance  was  placed  upon  the  personality  of  the  program  director. 
And  this  would  appear  true  today.  Major  research  studies  and  Federal  proposals  hinge 
upon  the  interested  and  abh  personality  who  can  organize,  first,  a propno..,  and,  secondly, 
an  implementation. 

Upon  assuming  a responsibility  for  elementary-level  industrial  arts  for  New  York 
State,  I endeavored  to  research  current  materials  for  elementary  level  industrial  arts. 
After  reviewing  the  literature,  I visited  locations  where  elementary  industrial  arts  was 
operational,  including  the  Long  Island  Schools,  State  University  Campus  Schools,  private 
schools  and  one  out-of-state  project  in  the  field.  On  the  basis  of  this  study  1 prepared  a 
memo  to  my  Bureau  Chief,  Arthur  Dudley,  outlining  what  I had  seen  and  msKing  recom- 
mendations for  proceeding  with  contacts  with  school  administrators  in  the  fiela.  This 
memo  has  been  used  ..s  the  basis  for  a brochure. 

Approaches,  outcomes  and  types  of  service.  Elementary- level  industrial  arts  appears 
to  have  several  diverse  facets.  There  are  distinct  approaches,  services  and  outcomes. 
The  problem  is  to  identify  a package  providing  for  three  separate  outcomes:  one,  instruc- 
tion in  technology;  two,  pupil  activity  fo-*-  physical,  emotional  and  social  growth;  three,  a 
close  relationship  with  ongoing  instruction  in  the  grade  level  classrooms. 

There  appear  to  be  three  distinct  approaches  in  EEIA  classt  ooms  that  1 observed: 
first,  the  arts  and  crafts  approach;  second,  the  materials  and  project  approach;  third, 
the  classroom  correlation  approach. 

Implementation  of  the  arts  and  crafts  approach  takes  the  form  of  leather  kits,  Indian 
hammers,  birch  canoes,  etc.  The  materials  and  project  approach  seems  to  stress  wood 
projects,  with  the  students  building  a gift  for  mother  for  Christmas,  a dish  for  Easter 
or  a window  stop  for  Memorial  Day.  The  * lassroom  correlation  approach  is  best  de- 
scribed as  a continuous  suppnart  faciijry  vvitho.it  self-identity  of  discirUne  content. 

Matching  the  three  appiroac  .he  three  outcomes  gives  sight  into  program 

organization.  Arts  and  crafts  pj  j activity  but  little  technology  or  correlation;  mate- 
rials-oriented  instruction  provides  activity  and  some  technology;  classroom  teacher- 
selected  group  projects  provide  correlation  and  activity.  None  provides  all  three. 

There  are  also  i .ree  basic  types  of  service  provided  for  elementary  students.  One 
places  a workbench  and  hand  tools  in  the  individual  classrooms,  by  the  consultant;  a second 
is  based  on  movable  ‘carts’  which  are  wheeled  into  individual  classrooms;  and  the  third 
provides  a work  center  into  which  groups  of  children  are  scheduled.  Experience  by  prac- 
ticing teachers  suggests  that  the  ‘cart’  system  is  least  effective,  and  that  a combination 
of  an  established  work  center  with  supplementary  workbenches  in  the  classrooms  (on 
teacher  request)  provides  the  opportunity  for  effective  and  meaningf’d  experiences. 

Essential  elements.  My  research  leads  to  the  conclusion  that  program  organization 
to  provide  for  the  desired  outcomes  involves  a distinctly  new  factor.  This  is  the  selection 
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tv  content  for  each  grade  level,  such  as  is  done  by  other  subject  matter  fields 

tLV  ® for  classroom  correlation.  This  provides  for  the  outcomes:  technottS/  acLvi^' 
and  correlation  plus  giving  integrity  and  identity  for  the  subject  and  the  teachSl’  ^ 

• ^ three  elements  that  1 consider  necessary  to  oresent  an 

industrial  arts  program  at  the  elementary  level  on  a centinuing  baAs!  ^ ^ 

''mitriVinSn,H®V'^’^°"  focus  upon  a single  theme  for  each  grade  while  per- 

mitting  latitude  in  supporting  ongoing  classroom  studies.  ^ 

teachir  ^ o^^^orvation  of  teachers,  at  work,  and  an  examination  of  elementary 

teacher  educatton  curricula,  it  seems  clear  that  in  order  to  provide  for  success  in  the 

hand?“^Vh  " ? materials  and  processes,  quality  instruction  needs  a pair  of  ‘trailed 

hands  . This  points  up  die  second  element:  ^ iraineo 

use  of  tools  and  materials  requires  a specially- trained  teacher. 

While  .t  IS  possible  for  the  elementary  teacher  educai.on  graduate  to  x very  caoable 
It  would  oe  uncommon  to  find  many  teachers  with  this  level  of  ability.  It  is  possible  that 
elementary  teachers  could  achieve  a measure  of  skill  in  sxxmmer  h.stLtes?  Ho^ 

^spS'yl aa/n^d  KSherT"*  ” ‘=“^'"5'  “ ^ 

element  necessary  to  present  a program  on  a continuing  basis  relates  to 
Ae  facility  in  which  *e  teacher  will  live  and  the  students  will  work.  After  visiting  class- 
rooi.  s,  closets  and  shops,  I came  to  the  conclusion  that: 

materials  requires  a specially-equipped  workroom, 
is  hp!i?^Jo  ^ used  as  a teaching  station,  provided  group  size 

^ fifteen  at  any  one  time.  A quantity  of  simple  hand  tools,  holding  dm^ces 
and  workbenches  are  necessarv  for  Instruction.  The  consultant  will  need  power  tools  to 
materials.  Supplies  range  from  softwoods,  plywood,  wood  shapes  and  fiberboards 
is  e^^sential.  ’ Pi^^tics  and  fabrics.  Provision  for  storage  of  materials  and  projects 

„ , /l^Piemontation.  O i the  basis  of  these  three  elements  I can  now  discuss  with  a school 

required  Of  the  district  to  implement  induSaEarts  at  4e  ellmen- 
tary  level.  He  knows  that  when  I recommend  a specially- trained  teacher  that  his  f^rst 
endeavor  is  to  seek  out  an  industrial  arts  teacher  with  some  backgVund  in  eiemLtaS 
education  either  at  the  experience  level  or  at  the  education  level.  ^He  knows  that  it  win 

for  AiJteaSe?  S' In  ef?°r  ' ^ -^st  as  a home  bSe 

ror  mis  teacoicir.  This  in  effect  establishes  a dollar  value  for  the  program 

l^to  18  teSe?s.  service  for  about  five  hundred  students  or  approximately 

Implementing  the  three  elements  places  a teacher  in  contact  with  ctouds  of  ^hiiHron 
m an  equipped  workroom  with  a focus  tor  group  and  individual  project  actmty.  The  sched  - 
uling  procedure  should  begin  with  conferences  with  the  classroom  teasers  to  se’ect 
actmaea  ^lata  grade  theme  with  planned  claSr!S^ 

a ki n^rL?ten  gr^d^  elementary-level  industrial  arts  is  a part  of 

a klndergart^-grade  12  program.  This  means  that  the  elementary  package  must  relate  o 
*e  same  purpose  ana  goal  as  do  tlie  junior  and  senior  high  portions  of  the  program  Addi- 
tionally K-6  content  should  provide  background  and  support,  but  not  r?peS5^  Sr  toose 

?un7or  hlai%?,S'S  '““r’  ‘n  NewTori:  Stam  we  fmd’te 

may  bS  s md"f  '’  7°  ‘i"  "">at  is  called  a middle  school.  These 

S-ades  9 12  through  grade  8,  followed  by  a secondary  school  for 

must  be  divisible  into  primary  level  instruction.  K-4-  inter- 
mediate level  instruction,  grades  5 and  6;  early  .secondary  Instruction,  grades  7 and  8* 
and  secondary  level  instruction,  grades  9-^12.  To  provide  a continuum,  a series 

have  been  identified.  ^e  aim  for  prlmar^  insSSon  fs 

*^f  intermediate  level  the  aim  is  Exploration  with 

Tools,  at  die  early  secondary  level  the  aim  is  Utilization  of  Materials  anTPorces  "nd"S 
the  secondary  level  the  aim  is  Experiencer.  witinHdLstrial 

Each  level  of  the  program  is  designed  to  support  the  following: 

Edu  ational  Purp>ose:  Productive  Citizenship 

Mission:  Interpret  Industrial  Technology 

Tn  lo^ft  Mo  . ^ 1 o Technological  Adaptability  for  the  Individual 

In  1958  the  New  York  State  Education  Department's  Bureau  of  Elementary  Curriculum 

?-ifTiI?ireKlSS^^^  entitled  I^PsVlal^.  This  publicatlo?is  now  out  of 

p*int,  but  It  established  a rauonale  for  tool  and  material  activity  in  rbe  elementary  grades. 


57 


49 


Other  publications  by  the  State  Education  Departmrnt  in  the  various  subject  matter  fields 
provided  an  insight  into  the  areas  of  content  which  were  offered  in  English,  social  studies, 
science,  math,  music,  art  and  others.  While  my  research  was  not  nearly  as  definitive  as 
Dr.  Hoots',  nor  as  expansive  as  Dr.  Scobey’s,  it  provided  an  opportunity  to  subdivide 
technology  into  seven  groups,  one  for  each  grade  K-6. 

An  assessment  of  the  capability  and  interests  of  students  coupled  with  a survey  of 
subject  matter  cotitent from  other  fields  suggests  thefoliowing  as  grade  level  technological 
themes: 

N-K  Work  Environmen' -Activities  focus  upon  the  concept  of  'work'  as  a fundamental 
‘good’  for  the  individual  and  socie*^^. 

1 Service- Activities  support  the  concept  that  employment  In-service  functions  make 
a contribution  to  society. 

2 Manufacturing- Activities  center  on  tiie  division  of  labor  into  specialties  which 
permit  the  efficient  mass  production  of  products. 

3 Communications- Activities  focus  on  the  media  used  to  control,  extend  and  give 
permanence  to  mass  communicatins, 

4 Power- Activities  are  based  upon  the  application  of  machines  to  convert  energy 
Into  useful  work. 

5 Construction-Activities  relate  to  the  structures  in  which  people  live  and  work. 

6 Transportation-Activities  center  on  the  vehicles  and  facilities  used  to  transport 
people  and  goods. 

These  areas  when  followed  by  functional  instruction  with  materials,  graphics  and 
forces  at  tlie  7-8  grade  level,  provide  children  witli  the  basics  of  technology  relating  to 
the  industrial  arts  goal  of  'technological  adaptability’  for  productive  citizenship.  These 
then  are  the  recommendations  which  are  offered  to  elementary  administrators  as  a part 
of  our  regular  supervisory  work. 

Content  can  be  provided  by  researching  printed  materials,  assigning  activity  sugges- 
tions into  one  or  the  other  of  the  grade  level  themes.  A tool-equipment  list  has  been  de- 
rived so  that  an  administrator  contemplating  Introduction  of  the  program  may  have  some 
specifics  with  which  to  work.  ThoI3urcauof  Industrial  Arts  is  prepared  to  assist  districts 
in  implementing  Instruction  in  technology  at  every  level,  K-12.  We  hope  that  In  the  years 
to  come  an  interest  in  activity  programs  for  young  students  will  be  translated  into  pro- 
grams of  industrial  arts  education  at  the  elementary  level. 

Mr,  Baillargeon  is  associate  supervisor  in  the  Bureau  of  Industriol  Arts,  New  York  State  Education  Depart- 
ment, Albany. 


Twenty-one  people  concerned  with  elementary  school  industrial  airts  were  brought 
together  during  the  1969-70  school  year  to  consider  the  subject  of  elementary  school 
industrial  arts.  This  was  made  possible  by  a grant  from  the  US  Department  of  Health, 
Education  and  Welfare,  Office  of  Education. 

I>articipants  were  selected  who  were  representative  of  a wide  range  of  approaches 
to  elemerUaify  schcxrl  industrial  arts,  and  they  came  from  many  areas  of  tlie  United  States. 
There  were  representatives  from  industrial  arts  and  elementary  school  teacher  educa- 
tion, supervisors  of  both  Industrial  arts  and  elementary  education,  and  persons  Involved  in 
directing  and  teaching  industrial  arts  In  the  elementary  classroom.  The  intent  In  select- 
ing participants  was  to  bring  together  a representative  sample  of  all  philosophical  points 
of  view  from  all  levels  of  education. 

The  major  goal  of  the  National  C'onfercncc  on  Elementary  School  Industrial  Arts  was 
to  provide  national  leadership  and  unity  to  elementary  school  Industrial  arts.  The  specific 
objectives  of  the  conference  were  as  follows: 


National  Conference  on  Elementary 
School  Industrial  Arts : a report 


William  R.  Hoots,  Jr. 
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grams  Of  industrial!  a L irihe  eleven necessary  for  conducting  pro- 
appropriate  for  teacher  education  ^ identify  the  educational  programs 
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Dr.  Hools  Is  on  the  focult>f  or  tost  Carolina  Universit>f,  Greenville,  No^th  Carolina. 

A basis  for  elementary  school  industrial 
arts  (committee  report) 


Thomas  J.  Jeffrey,  et_ol. 

mulnllon  of''otflld't[ontd'rttan^^^^^^  school  Indnst.i., I arts  requires  the  for- 

vironment  to  ineethi.trtetlc  indutlhrari^n  “ '=*'a"Sa  his  physical  en- 

Ing  concepts  ns  a resiuf?f  ™ **  Provides  oppormnltlcs  for  dcvclop- 

tools  andtoeessS  t oZr  "’ardpulatlon  of  materials, 

nology  and  iS  pZeoJseZnts^Z  discovery.  It  includes  knowledge  about  tech- 

“"‘'a^randings  of  how  technology  influeilZ'l’SLety^"'''"^^'""”''’”’'  ““"‘‘aa  “"J 

educSS5fgj”^,-^e  fnZwtlmt'„t'"a?‘cm';Z'’  "“Zf  “f  <o  a general 

their  approach  to  the  rhiM  ^ ^ children.  School  systems  differ  widely  in 

gence  K hVwy'Il^.^i'^Vfd  experiences.  There  Is  a dl7e“ 

has  been  oriemed  to  *e  verhn?  nnH  = ^ ^ programs.  For  the  most  part,  learning 

abilities  of  each  child  ^ve  „o!^ bLon  "on-verba! 

from  the  sum  roral^of'hl^'pilt'exTO  profile  of  development  resulting 

deal  with  Individual  levels  of  devefonm^nr  fn  Therefore  educators  must  recognize  and 
values,  self-ooncepl,  SeSgefn^p^^^^^  charaeterlstlcs  as  attitudes, 

whlch^meTduTaCa^Lo^ss'o-  fundantentnl  dimensions  In 

bility.  The  first  i«  rh^  nhvf..  ^ ^ educator  must  assume  responsl- 

stlrSiInting  l»th  verba^Ld  non^veroaf includes  materials,  facilities  and  media 
of  the  orgLlgauI^,™  ve^lnTZrwa^^  '*'«  ">«■« 

Ss:  “3.3S^StS~  - S5  sSISi 

ness  of  l“n"!,strtaTans  I'les  fnX°fShaf  Z‘  ^7,  f,'*®''  The  unique- 

elements  that  enhance  the  lonmlng  ptoc'Zs  lh“n  niiroZr'sZg^rditiX" 
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Concrete  experiences.  The  major  emphasis  is  upon  concrete  experiences  which 
deal  with  manipulation  of  and  exploration  with  materials,  tools  and  processes.  While 
processing  the  change  of  materials  (from  raw  to  contrived)  and  fabrication  objects,  the 
child  is  involved  in  the  physical  and  sensory  interaction  with  things.  Tlirougli  first-hand 
experience,  he  learns  the  characteristics,  potential  and  limitations  of  materials,  and  their 
cultural  functions. 

Thought  processes.  The  thinking  process,  unique  to  technology,  involves  problem- 
solving based  upxjn  the  manipulation  of  materials.  The  more  frequently  children  experi- 
ence problem-solving  situations,  the  more  fluent  become  their  thought  processes  and  the 
more  easily  they  can  make  new  associations.  They  are  increasing  their  abilities  to  inter- 
act through  the  language  of  foims.  They  are  building  ideas  about  technological  production 
and  the  social  influences  of  technology.  They  are  learning  to  live  effectively  in  a tech- 
nological culture. 

Learning  processes.  Through  industrial  arts  experiences,  learning  may  become 
relevant,  lasting  and  both  individually-  and  socially-oriented.  The  optimum  learning 
situation  provides:  sensory  data  Input  through  all  sensory  channels,  immediate  feedback, 
opportunity  to  think  in  a problem-solving  way,  opportunity  tc  try  out  ideas  and  test  them 
against  reality  through  other  than  verbal  tests,  and  opportunity  to  nurture  creativity. 

Personal  abilities.  The  dynamic  industrial  arts  program  will  foster  the  d ^velopment 
of  the  following  personal  abilities;  to  think  concretely  or  to  lessen  degree.^  of  abstrac- 
rion;  to  act  with  autonomy  and  self-direction;  to  solve  each  problem  as  it  occurs;  to  make 
Judgments;  to  Increase  control  of  the  total  body  to  perform  tasks;  to  be  Increasln-dy 
creative  and  to  perform  creative  operations  at  higher  levels  or  degrees;  and  to  develop 
organizational  ability  through  more  sophisticated  levels. 

When  one  mQkes  decisions  to  change  materials,  one  must  make  organizational  com— 
naitments.  One  must  pre-organize  actions  which  are  different  when  dealing  with  concrete 
objects  rather  than  with  verbal  symbols. 

Self-concept.  An  increasingly  positive  self-concept  can  be  developed  when  children 
find  success  Ir.  the  manipulation  of  materials.  The  planning,  production  and  completion 
which  tronslaiu  a visual  image  into  a concrete  form  provide  multiple  satisfactions.  'liie 
drive  to  mastery  of  something  out.slde  of  tlie  self  is  satisfied;  desire  for  competency  is 
innate  witliin  us  all.  One  may  take  pride  in  individual  accomplishment.  In  recognition 
from  others  and  the  resulting  extension  of  self. 

World,  g^work.  Understanding  of  industrial  processes  and  insights  into  manufacture 
and  production,  as  well  as  exposure  to  and  contact  with  the  physical  and  material  world, 
facilitate  orientation  to  the  world  of  work.  Students  attain  respect  for  craftsmanship.  They 
learn  to  appreciate  ability  In  others,  both  In  technical  skills  and  talents  other  than  manipu- 
lation. These  appreciations  enhance  human  relationships.  They  help  individuals  recog- 
nize their  own  place  as  contributors  to  the  social  system,  and  the  accompanying  sense  of 
accomplishment  and  Involvement. 

Mr.  Jeffrey's  committee  included  Dr.  Mary-Morgoret  Scobey,  Chairman;  Miss  Elizabeth  Hunt,  Donald 
Hoffmann  and  Vito  Pace,  representing  California,  North  Carolina,  Pennsylvania  and  New  York  re- 
specHvel/.  * 


Teacher  education  tor  elementary  school 
industrial  arts  (committee  report) 

Robeirt  G.  Thrower 

The  Teacher  Education  Committee  of  the  National  Conference  on  Elementary  School 
Industrial  Arts,  believing  that  a study  of  technology  Is  essential  in  the  total  development 
of  children,  strongly  advocates  that  industrial  arts  be  an  integral  part  of  the  elementary 
schc^l  curriculum.  The  committee  recognizes  that  special  preparation  Is  needed  bv  the 
teachers  who  will  be  conducting  these  elementary  school  industrial  arts  activities.  This 
being  the  case,  pre-service  and  in-service  courses  must  be  offered  by  teacher  education 
Institutions  both  for  elementary  school  industrial  arts  specialists  and  for  elementary 
classroom  teachers. 

After  many  hours  of  attention  to  this  subject  of  pre-service  and  In-service  education 
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ophrc^ Saf  P'-Uo-Phlcal  base  prevliuaf/ dl"cua"e“d  fn 

who  n in  tha  preparadon  of  taachara 

technology.  This  exposure  must  include  maniDul^-^S^^^^  materials  of 

confidence  that  will  make  thS^teacher  feJl  ?o^  fsvelop  a level  of 

There  also  needs  to  be  an  understandins  of  whar  ^ tools  and  materials, 

velopment  are  capable  of  uslne  safelv  and^snerr^Q  various  stages  of  do- 
ing of  the  physical  deve^opmenVof  necessitates  an  understand- 

Is  a fondamenml  underSandlng"of^e  tShno?o^^m^^  preparation  of  teachers 

is  derived.  This  content  needs  to  be  tho^o^^^^  Industrial  arts 

may  - en~ 

formal  and  informal  learning  arrangements*^  includI^?nrX.r^°^H‘^*^**^^®"  P^^’^^clpate  in 
Ing  a variety  of  tools  and  materials  The  farilii-v  and  non-prmt  media,  utillz- 

In  wWch  children  learn  and  for  varjdn  JJates  of  mam^ratS^^^  multitude  of  ways 

Teacher  education  programs  must  emphasize  the  need*  for 
rooms  to  more  broadly-conceived  educational  arrangements 
flexible  enough  to  allow  constant  change  to  take  place  Tools  i 
of  the  total  educational  setting.  Each  item  injected  into  the  da- 
y directly  influencing  what  he  leams,  how  he  learns,  and  the  n 
otlier  students  and  the  school. 

Opportunity  to  apply  learnings  with  children.  Children  art 
rnentary  school  indu^ial  arts  teacher  education  programs 
sionai  preparation  all  prospective  teachers  must  come 

observation  of  on-going  programs  shou 
education  programs.  This  • • e snou 

the  success  of  the  teacher. 

« concamed 

society.  The  fact  that  fechnologv  ^ its  effects  upon  man  and 

services  of  other  resource  perLns  in  addition  ® necessitates  the 

Ecologists,  anthropologists,  soclolotrists  industriaii«ri"l^H*^^^*  educators, 

of  tile  resource  persons  who  should  be  used  m «3nr.  psychologists  are  but  a few 

arts  teacher  education  program.  Pplement  the  instruction  in  an  industrial 

a via"baTo?tt?e1Sug  community  resources  are 

rnentary  child  should  extend  beyond  the  confines  of  education  of  the  ele- 

an  attlmde  conducive  to  *e  TvolvS.SSt  o?  Teachers  must  develop 

ualization  in  the  program.  Th^™«fz”don  S ^XTe^o^rcSrsTrenXns*th 
ship  between  the  school  and  the  community  sources  strengthens  the  relation- 

trato'S"a?d^:;pe^^;^^„ra«‘^^^  >»ard members,  adminls- 

education  in  the  elementary  school  ThevmuflrnnHftvof-  effective  leaders  of 

contrlbudona,  potentlaj,  ^oWems^d  purpose,  functions,  content, 

order  m supJxS  them.'  S^tlH^rechnldrslan  <" 

personnel  to  elicit  the  support  of  administrators  and  toard"  membLTs  ^tacl 

instiuction  by  the*ns‘umaOTs'?ond^^  prl-sm^ce  mid^n-sel^M  course  °* 

effec^l^S^be— 
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established,  h^stitutions  preparing  elementary  school  industrial  arts  personnel  must  in- 
clude specific  t«;chniques  for  developing  the  criteria  and  means  of  using  them  in  the  class- 
room. 

Dr.  Thrower,  of  Trenton  (NJ)  State  College,  chaired  this  committee,  which  included  Willicm  A.  Downs, 
John  J.  Geil,  Dwayne  Gilbert,  Joseph  Haslett  and  E.  Arthur  Stunard,  representing  Missouri,  Florida, 
Louisiana,  Virginia  and  Illinois,  respectively. 


Implementation  Committee  report 


Larry  T.  Ivey 

The  report  presented  herein  represents  many  hours  of  del'beration  by  the  committee 
on  implementation  of  elementary  school  industrial  arts.  Thio  committee  was  composed 
of  the  following  persons:  Dr.  Fred  Dreves,  chairman  of  the  committee,  Mrs.  Norma 

Heasley,  Richard  Wood,  Wayne  Wonacott  and  myself. 

We  realized  the  difficulty  in  developing  a course  of  action  to  facilitate  implementation 
on  a national  scale.  Our  main  objective  has  been  to  develop  a guide  which  will  assist 
educators  throughout  America  in  designing  and  implementing  programs  of  elementary 
school  industrial  arts. 

Our  first  task  was  to  recognize  current  problems  in  implementation  and  to  come  up 
with  possible  solutions  to  those  problems.  We  recognized  three  basic  problems  and  de- 
veloped a guide  to  help  solve  those  problems.  Our  first  area  of  consideration  was  leader- 
ship. We  recognize  that  if  elementary  school  industrial  arts  is  to  take  its  logical  position 
within  our  schools,  it  must  have  effective  leadership.  To  be  effective,  this  leadership 
must  play  a key  role  and  must  Inn  • responsible  persons  clinracierizcdby havingunder- 
standing of  child  behavior,  familiarity  with  elementary  curriculum,  knowledge  alxrut 
trends  and  issues  in  elementary  school  industrial  arts,  and  experience  ,n  industrial  arts 
education  for  children. 

This  committee  has  indicated  three  leveJ.s  where  strong  leadership  is  needed.  These 
are  the  national,  state  and  local  levels  of  education.  Along  with  these  levels  of  leadership 
there  is  also  needed  an  effective  and  continuous  system  of  communications  among  the 
various  leaders. 

At  the  national  level,  this  committee  recommends  the  establishment  of  a natioi  al 
commission  responsible  for: 

(1)  Researching  available  means  for  funding  elementary  school  industrial  arts  pro- 
grams. 

(2)  Developing  broad  goals  at  a national  level. 

(3)  Establishing  guidelines  for  curriculum  development,  equipment  and  materials 
selection,  teacher  education  and  program  evaluation. 

(4)  Assisting  in  planning  and  developing  pilot  programs  throughout  the  United  States. 

(5)  Researching  and  disseminating  available  information  about  existing  programs  of 
elementary  school  industrial  arts  through  cooperation  with  professional  and  Industrial 
organizations. 

Our  second  level  of  concern  for  leadership  is  at  the  stare  level.  There  should  be  a 
director  of  elementary  school  industrial  arts  in  each  state  supported  by  state  and/or  Fed- 
eral funds.  The  state  director  should  be  responsible  for: 

(1)  Coordinating  efforts  with  local  and  national  leadership. 

(2)  implementing  programs  in  his  state  by  assisting  local  agencies  in  planning  and 
developing  programs  of  elementary  school  industrial  arts. 

(3)  Compiling  resource  materials  and  making  them  available  to  local  programs. 

(4)  Serving  as  liaison  and  coordinator  of  the  efforts  of  various  sections  of  his  state 
department  and  industrial  arts  educators  In  the  development  of  curriculum  and  in- 
structional materials. 

The  third  level  of  leadership  is  one  which  is  indispensable  if  we  are  to  have  good  pro- 
grams of  elementary  school  industrial  arts.  This  third  leadership  is  at  the  local  level 
where  each  educational  district  should  have  an  industrial  arts  consultant  as  a member  of 
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■space  ;nd‘^ersZeld°ete?mli°e*LfSn™^  «"’®>  classroom  or  laboratory 

select.  aetermine  the  approach  to  industrial  arts  which  a school  district  might 

gramTTSliF'S?U^SMpfi®^h Jterm”'?imhed°**'f'‘*''“'^'' school  industrial  arts  pro- 
for  the  subject,  to  the  toote  a^j  n!ateS  avaTlabfc  ^n?r°  S’  “S?  ‘lina  allowed 

from  an  industrial  arts  consultant  o,,  J,  5°  ’^he  direct  assistance  available 

of  the  elementary  curriSm  C ' integrated  with  other  subjects 

the  appreciations  of  various  industrial  processL^’  experimentation,  problem  solving  and 
This  cat^ory  can  be  characterized  as  follows: 

b ThI  worfi^^^^^^ 

(4  A ^i-e.  units  or  episodes, 

equipment  are  portable. 

. eom£h£l£;cSs5!om  Pr  “vSSm‘  SS'Ssif "“‘s: 

has  the  advantage  of  regufar  assisti^if'*p  fV-r,rr,  Program  the  classroom  teacher 

by  the  consultant  are  frlquenf  S consultant.  School  visits 

in  the  industrial  arts  program,  a Sur^  involved 

planned  articulation  from  grade  to  erade  Thl«5^n  i*P  for  all  grades,  and  there  is 

(a)  The  classroomfeacL^difecS'the  wo?k  characterized  as  follows; 

(b)  The  industrial  arts  activities  ^ specialist. 

(c)  Se  tadumrri'*’'’  ‘»®®°''='V  abilitlet*’"^’  “ 

(c)  The  Industrial  arts  specialist  does  not  "take  over”  the  program  but  does 


o 

ERIC 


63 


55 


provide  active  assistance  to  classroom  teachers  end  students. 

(d)  The  activities  and  content  dictate  the  numbers  and  kinds  of  tools  that  are 
needed. 

(e)  Tools  and  equipment  are  portable. 

(f ) The  work  is  scheduled  on  the  basis  of  a semester  or  a school  year. 

(g)  Regular  courses  of  in-service  training  are  offered  to  teachers. 

Laboratory  Program.  The  trained  industrial  arts  teacher  who  leads  a laboratory 

program  has  a dual  role  to  play  in  the  elementary  school.  He  directs  a balanced  industrial 
arts  program  for  the  children  of  the  school  in  cooperation  with  the  classroom  teachers, 
and  he  gives  these  teachers  sufficient  in-service  training  to  meet  more  nearly  the  total 
needs  of  the  children. 

The  industrial  arts  teacher  has  an  excellent  oppormnity  to  give  children  a variety  of 
'■'eriences  which  reflect  modem  technology  and  still  maintain  a balanced  relationship 

the  elementary  school  curriculum. 

The  ideal  laboratory  teacher  is  one  who  has  an  indua  trial  arts  background  and  has  had 
^lor  .e  training  or  experience  in  elementary  education. 

Laboratory  programs  are  characterized  as  follows: 

(a)  The  Industrial  arts  teacher  directs  the  activities. 

(b)  'fhe  classroom  teacher  cooperates  in  planning  the  work,  and  he  assists  in 
carrying  out  the  objectives  of  the  work. 

(c)  The  Industrial  arts  work  is  subject-oriented,  yet  it  will  complement  the  gen- 
eral elementary  couroe  of  study. 

(d)  A regular  schedule  of  classes  is  set  up  for  each  semester  or  for  the  school 
year. 

(e)  The  course  of  study  would  be  articulated  by  the  cooperative  efforts  of  the 
industrial  arts  teacher  and  the  classroom  teachers. 

(f ) Tools  and  equipment  are  appropriate  to  the  content. 

Traveling  Teacher  Program.  The  traveling  industrial  arts  teacher  functions  in  about 
the  same  way  as  the  laboratory  teacher  in  category  III:  He  works  in  the  classroom,  lab- 
oratory or  multi-purpose  room. 

The  traveling  industrial  arts  teacher: 

(a)  visits  two  or  more  schools  on  a regular  schedule  and  teaches  children; 

(b)  plans  the  program  with  the  classroom  teachers  and  the  local  administrator. 
(The  work  centers  around  local  student  needs.);  and 

(c)  uses  tools  and  equipment  pei'manently  assigned  to  each  school. 

Mobile  Laboratory  Program.  The  mobile  laboratory  has  been  used  mostly  in  rural 
areas  where  schools  are  far  apart  and  each  school  is  unable  to  afford  tools  and  equip- 
ment of  its  own.  This  mobile  unit  may  serve  as  a laboratory,  or  tools  and  equipment  may 
be  moved  to  other  work  areas.  The  equipped  van  or  trtUer  can  serve  as  an  in-service 
training  facility  for  teachers  at  the  end  of  the  school  day. 

The  mobile  laboratory  teacher: 

(a)  moves  from  school  to  school  in  a self-contained  unit; 

(b)  works  with  children  in  the  unit  in  a classroom  or  other  convenient  work  areas; 

(c)  plans  and  works  cooperatively  with  the  faculty  to  serve  local  needs; 

(d)  conducts  in-service  education  for  teachers;  and 

(e)  provides  workshop  facilities  for  the  construction  of  teaching  aids  and  acces- 
sories. 

Central  Laboratory  Program.  Certain  circumstances  may  require  the  establishment 
of  a centralized  Industrial  arts  teacher  in  a facility  designed  for  comprehensive  industrial 
arts  activities.  A special  effort  must  be  made  to  coordinate  industrial  arts  with  classroom 
instruction. 

Summer  School  Enrichment  Program.  Many  schoT  districts  offer  enrichment  studies 
as  well  as  remedial  work  in  summer  programs.  Art,  music,  drama,  science  and  industrial 
arts  activities  have  been  highly  successful  in  various  summer  school  organizations.  Rather 
than  spend  a full  summer  school  day  on  one  subject,  there  have  been  some  rather  inno- 
vative combinations,  such  as  theater  arts,  math,  science  and  others,  all  combined  with 
industrial  arts. 

The  summer  period  provides  many  opportunities  for  experimentation  in  various  pro- 
grams, and  for  the  in-service  training  of  teachers. 

Combination  of  two  or  more  cpproaches  as  outlined  above. 

The  third  and  final  area  of  implementation  for  this  report  concerns  the  actual  plan- 
ning and  conducting  of  activities  and  experiences  for  elementary  school  industrial  arts. 
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Mr.  Ivey  is  with  the  Bertie  County  Schools,  Windsor,  h'orth  Carolina. 
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The  relevance  of  the  new  industrial  arts 
in  Prince  William  County,  Virginia 

John  Edward  Bonfadini 

Is  what  we  are  teaching  in  today's  industrial  arts  relevant  to  today’s  society?  Prince 
William  County,  Virginia,  is  attempting  to  resolve  this  question  by  implementing  the 
"New  Industrial  Arts”.  The  curriculum  presently  employed  is  a combination  of  many 
ideas  and  does  not  reflect  anyone  thought.  Olson,  Maley,  Lux  and  others  have  contributed 
to  our  present  program  development.  It  is  our  opinion  that  many  relevant  programs 
already  exist  and  that  implementation  is  the  major  problem. 

Industrial  arts  in  Prince  William  County  begins  in  the  middle  school,  grades  six 
through  eight.  Sixth  grade  students  and  teachers  are  given  an  opportunity  to  utilize  thi 
industrial  arts  facilities  as  a resource  area.  Work  activities  are  related  to  the  sixth 
grade  curriculum,  and  a team  teaching  approach  utilizing  sixth  grade  and  industrial  arts 
teachers  is  encouraged.  An  example  of  this  concept  is  the  industrial  arts  teacher  acting 
as  a resource  person  in  helping  students  build  maps  of  various  countries  discussed  in 
social  studies. 

Seventh  and  eighth  grade  students  are  required  to  enroll  in  a half- semester  of  indus- 
ttial  Since  the  majority  of  Prince  William  County  middle  schools  are  designed  to 

house  1000  students,  three  industrial  arts  laboratories  are  requii  3d  to  meet  program 
demands.  Each  lab  is  equipped  to  relate  ro  two  specific  materials,  such  as.  Lab  I,  wood 
and  plastics;  Lab  2,  metals  and  power  mechanics;  and  Lab  3,  graphics  and  electricity. 
Although  the  three  labs  are  employed,  the  curriculum  dictates  using  the  facilities  as 
though  it  were  one  large  general  laboratoary. 

Students  in  the  seventh  grade  rotate  through  the  areas  of  wood,  metal  artd  graphics. 
Aithough  students  rotate  every  six  weeks  on  an  area  concept,  emphasis  is  placed  on  the 
teaching  method  and  not  the  area.  In  relatliig  to  the  area  of  wood,  the  unit  approach  is 
used.  Units  studied  are  usually  anthropalcglcally  based  and  cover  the  topics  of  trans- 
portation, shelt.;r  and  weapons.  These  units  closely  relate  to  course  content  studied  in 
other  classes,  thus  increasing  the  relevance  of  this  program.  The  class  selects  the  unit 
for  study,  and  each  student  selects  his  own  sub-topic.  Student  activities  center  around 
researching,  reporting  and  model  building. 

After  participating  in  wood  for  six  weeks,  the  students  rotate  to  a different  lab  and 
program.  In  the  graphics  area,  photography,  silk  screen  and  basic  mechanical  drawing 
are  taught.  The  unit  approach,  group  approach  or  individual  approach  may  be  used. 
Small-  and  large-group  activities  are  encouraged, 

I /Ompleting  the  semester,  ibe  students  move  to  metals,  where  emphasis  Is  on  the  in- 
dividual project  approach  to  teaching.  Design  and  creativity  are  prime  considerations  in 
the  selection  of  the  individual  project. 

Eighth  grade  students  obtain  exploratory  experiences  in  power  mechanics,  plastics 
and  electricity.  Power  mechanics  activities  center  around  the  internal  combustion  en- 
gine, basic  power  measurements  and  applications  of  power.  The  experimentation  and 
ro.aintenance- repair  approach  works  effectively  in  teaching  power  mechanics.  A keen  in- 
terest in  power  usually  exists  with  moat  students  and  repairing  a malfunctioning  engine 
to  operate  efficiently  has  delighted  the  hearts  of  many  students. 

The  experimentation  and  research  method  can  be  used  successfully  in  electricity. 
Students  work  from  kits,  designed  and  built  by  Instructors.  Using  hardware  developed 
by  the  Immediate  personnel  Increases  the  relevance  and  effectiveness  of  its  usage. 

The  area  of  plastics  readily  adapts  to  the  line-production  teaching  technique.  The 
fluid  and  pliable  nature  of  plastics  permits  students  easily  to  develop  molds.  Jigs  and 
fixtures  necessary  for  line  production.  Incorporating  plastic  equipment,  such  as  inJect*on 
molders,  laminating  presses  and  vacuum  formers,  can  exemplify  the  production  concept 
of  producing  a multiple  product.  E>ie  to  the  limitation  of  time,  most  line-production 
products  are  teacher-student-designed. 

To  successfully  operate  this  type  of  program,  the  instructors  must  function  as  one 
team.  Each  junior  high  team  decides  on  the  approach  to  be  used  in  each  instructional 
area.  Precautions  are  taken  to  give  the  student  a variety  ol  teaching  approaches,  and  the 
elimination  of  duplication  in  teaching  methods  is  encouraged. 

Although  many  industrial  arts  programs  have  been  developed  for  the  Junior  high 
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m unications  media,  such  as,  newspapers,  books,  magazines,  letters,  telephones,  tele- 
vision and  radio.  Although  the  lab  Is  equipped  to  teach  electronics,  drafting  and  graphic 
arts,  teaching  the  unit  area  concept  is  secondary  in  the  communications  approach.  Stu- 
dents can  learn  the  workings  of  the  newspaper,  television  and  radio  without  actually  know- 
ing all  the  technical  knowledge  of  its  production.  Activities  are  designed  to  acquaint  them 
with  the  technical  and  social  problems  related  to  mass  communications  media. 

Unit  labs  are  offered  in  Prince  William  County  in  three  areas:  electronics,  drafting 
and  graphics.  The  unit  concept  tends  to  point  toward  a pre-vocational  type  of  program 
and  is  often  confuseu  with  vocadonal  education.  Our  newest  task  will  be  to  define  the  role 
of  the  unit  lab  and  its  relationship  to  industrial  arts  and  vocational  education. 

New  programs  in  power  and  transportation  are  in  the  developmental  stage,  and,  with 
the  advent  of  two  more  senior  highs,  this  program  should  be  a reality  in  the  next  two  years. 
We  believe  our  attempt  to  establish  a relevant  program  in  industrial  arts  h.is  been  very 
successful.  If  increased  student  and  public  interest  in  industrial  arts  is  an  effective 
criterion  for  program  evaluation,  then  our  program  of  relevance  has  succeeded. 

Mr.  Bonfddini  is  on  fhe  Prince  William  County  School  Board,  Manassas,  Virginia. 


Relevance  of  industrial  arts  content 

Thonrtas  A.  Hughes,  Jr. 

The  title  of  this  program  certainly  has  capitalized  on  words  in  popular  favor  today. 
The  word  relevance  in  particular  bears  up-n  vogue  English.  Considered  within  the  title 
of  this  discussion,  it  not  only  corresponds  with  terms  used  by  the  "in-crowd”,  but  most 
importantly  it  denotes  that  a connection  can  be  made  between  Industrial  arts  content  and 
other  things. 

Those  things  to  which  a discipline  area  can  relate  are  society,  the  school,  the  cur- 
riculum and  the  learner.  It  may  be  considered  that  to  be  relevant,  n discipline  area  must 
be  sensitive  to  all  the  elements  to  which  it  relates.  Relevance  then  may  be  considered 
like  perfection  - sonctlilng  to  be  sought  and  obtained  by  degrees  but  not  In  totality. 

Expanding  upon  these  elements  and  beginning  wltli  tl.e  most  encompassing,  let  us 
first  consider  society. 

Kranzbcrg(3),  Drucker  and  numerous  writers,  many  within  our  own  field,  have  elo- 
quently written  alraut  the  issue  that  society  today  is  distinctly  and  uniquely  characterized 
as  technological.  It  has  been  noted  that  society  actually  is  now  in  a post- industrial  period 
and  that  a continuously  smaller  percentage  of  the  population  will  be  engaged  In  industrial 
production.  Specifically  it  has  been  predicted  that  In  the  I980’s  "two  or  three  percent  of 
the  population  coi*ld  do  all  of  the  work  that  has  to  be  done  to  satisfy  the  material  needs  of 
socie^."(2) 

In  essence.  Industrial  arts  must  relate  its  content  to  a society  that  is  intensely  be- 
coming more  technologically  sophisticated. 

The  second  major  element  — the  school  (perhaps  it  should  be  called  the  educational 
system)  — is  constantly  concerned  with  some  form  of  change  because  of  new  developments 
or  findings  in  the  areas  of  sociology,  psychology,  human  growth  and  development  and 
other  areas.  Likewise,  as  the  school  takes  on  new  approaches  and  organizations,  the 
specific  discipline  areas  must  be  attuned  to  the  reasons  for  those  changes  and  adapt  to 
them.  For  example,  the  discipline  area  content  for  the  middle  school  must  be  aligned 
with  the  philosophy  and  concepts  of  the  middle  school* 

Industrial  arts  must  relate  its  content  widiin  die  context  of  the  contemporary  educa- 
tional system  in  which  it  functions. 

The  third  element  of  concern  in  seeking  relevance  of  content  is  the  curriculum.  The 
curriculum  for  this  presentation  is  considered  to  be  the  entire  discipline  area  of  indus- 
trial arts*  Presently  there  are  from  six  to  el^c  major  curriculum  projects  under  way 
across  the  country,  according  to  CkKrhran  (1),  that  are  concerned  with  an  innovative  ap- 
proach to  indut^trlal  arts.  (If  the  term  Industrial  education  can  be  accepted,  many  other 
projects  are  under  way;  however,  the  author  does  not  accept  those  as  Industrial  arts.) 

These  curriculum  projects  have  been  built  upon  contemporary  findings  drawn  from 
die  elements  presented  here.  Theyhave  been  researched,  experimented  with.  Implemented, 


within  Its  ™ Re^evaiS  cannot^^^^  *"“st  draw  upon  this  research 

realm  of  ideas  centered  around  (S?mnU««  ^hen  each  program  exists  within  a 

Industrial  arts  should  be  aSe Jed  ^"‘^1'^‘dual  teacher.  Relevance  in 

research  base  of  these  major  curriculum  projiJSl^  Programs  are  founded  upon  the 

expand  *Ts"Aou“ht'J?on^Id^^^  of  a growing  program.  To 

course.  AccoJdhig  m SJe  sJrTeJ  bv  !"  ^ Industrial  arts 

Industrial  arts  In  the  nation  are  enrol ' taking 
maintain  a high  interest  level  in  order  m basis.  An  elective  subject  must 

for  growth.  level  in  order  to  survive  the  competition,  disregarding  ^he  need 

a native  of^l'SclJnX^^^  ‘^--^oPed  Interests  while 

a3S3”^sp«r«si3^^ 

^ - bring 

;s;r,“ri££iS'S™S[c^^^ 

Shouw  aM^volv^fc  State  la,al 

supervisors  and  teacher  educarnns  /9\  ho  h..  .1 1 " omte,  including  classroom  teachers, 

davaS.  cSrriLk.^TroldM^vridS’war'^’^  workshopa  wara  held  on  weekends  to 

manual  l„  January,  1969  the  last  guide  of  ftl°s  Inia’a"  *erils®wS  dXll.fad‘’''®‘'"‘'“‘'''°" 

Hn”  last  publication  became  available,  two  problems  were  apparent- 

1 How  were  teachers  going  to  Implement  thesi  materials?  “PParent. 

^ ^ould  b"e°^  adnTlnlstrarors  were  unaware  of  what  a contempo. 

prepare  teachers  to  Implement  a relevant  progr^.  m-service  program  to 

tory  practice  his  bien' J J h ‘^"temporary  ideas  Into  labors- 

peSeScee  dtat  re!am“  Selr  "spS^^S  «*-"  “-bers  reel  ex- 

velop^%1°S,Tun?4rsrtv‘VM’^»^"  k “P“”  Maryland  Plan  de- 
fer Virginia's  cScuTum  maS^  ’ ' "’**  base 

teach?rl  fe  Sf.2tlia  Kf  th''  *"  “«b  nearly  one-third  of  the 

free  course.  participating  In  this  three-semester-hour,  graduate-credit,  tuition- 

SiisiEi 

monUng  the  Mai^lnd”lm  o?er  ^i^t^ew  yeai!srai^“the  '*2?  “"P*®' 

day  an*ob^^a“e‘5SS5uOT  attSim  relevant?  Perhaps“aome 

now  It  appears  a degree  of 

S5f*w*hS,".S^“;?3^5^  implemented  are  observably 
(2)  Enrollments  are  increasing.  * 
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From  the  traditional  to  the  ' 'new  industrial  arts^ ' 


George  Litman,  Jr. 

As  the  title  of  my  presentation  indicates,  1 plan  to  address  my  thoughts  this  afternoon 
to  the  supervleor’s  role  of  how  we  have  been  able  ix>  direct  our  staff  from  the  traditional 
to  the  “New  Industrial  Arts’*.  Five  years  ago,  I became  concerned  about  our  fast-lncreas- 
ing  school  population  and  the  new  schools  which  we  were  C'  istrucUng  in  Fairfax  County, 
Virginia.  It  was  at  that  time  I decided  and  was  determin'd  to  change  our  staff  through 
some  Kind  of  in-service  program.  I knew  that  with  all  of  »•».  new  facilities,  air-condi- 
tioned laboratories  being  built  and  new  equipment  being  pi.rchased,  this  alone  would  not 
change  the  program. 

The  traditional  industrial  arts  program  of  yesterday  was  structured  around  individual 
student  projects  and,  in  many  instances,  the  selection  of  a project  was  made  by  tne  in- 
structor. This  approach  did  not  allow  for  Indlvid"al  student  talents,  abilities  and  interests, 
even  though  it  did  permit  students  to  develop  concepts  of  industrial  nateriale,  processes, 
tools  and  machines.  Unfortunately,  the  teacher  made  all  the  decisions,  and  r’  - program 
varied  from  one  school  to  another. 

The  "New  Industrial  Arts"  programs  are  designed  to  prepare  youth  lor  more  effec- 
tive living  in  a technological  society.  They  are  considered  part  of  general  education  since 
mey  derive  their  content  from  technology  — its  evolution,  utilization  and  significance;  and 
from  industry -its  organization,  materials,  occupations,  tools  and  products;  and  since 
they  deal  with  the  problems  and  benefits  resulting  from  the  technological  and  industrial 
nature  of  society.  The  industrial  arts  laboratory  presents  an  area  of  learning  found  in 
no  other  place  in  the  schooL 

In  Fairfax  County,  die  move  away  from  the  traditional  program  began  when  fourteen 
todustrial  arte  teachers,  in  1965,  enrolled  in  a workshop  entitled  “New  Methods  of  Teach- 
mg  Industrial  Arts**,  at  the  University  of  Maryland*  The  workshop  was  characterized  by 
“learning  by  doing",  with  a focus  on  program  development  in  industrial  arts.  Based  on 
the  structure  and  concepts  associated  with  national  trends  in  industrial  arts  education, 
it  empbisized  three  important  aspects  of  teacher  education;  appropriate  content  for  the 
7th,  8th  and  9th  grades;  appropriate  methodology  for  these  grades;  appropriate  activities  - 
in  which  tc&chors  In  tho  vrorKshop  were  sccuslly  Involved  * for  carrying  out  the  verlous 
aspects  of  the  program. 

Initial  phases  of  die  workshop  spelled  out  the  four-point  philosophy  of  rhifl  approach* 

—Implementation  of  the  definition  of  industrial  arts 

—emphasis  on  students,  rather  dian  on  projects 

--utilization  of  psychological  principles  and  understandings  in  program  development 

—development  of  Individual  resourcefulness,  problem-solving  ability,  and  inquiry. 

In  die  fall  semester  of  1966,  the  fourteen  Industrial  arts  te  -hers  who  had  been  in- 
volved in  die  workshop  began  to  implement  “New  Methods  of  Teacalng  Industrial  Arts" 
In  their  own  classes.  An  introduction  to  the  new  approach  used  films,  transparencies, 
lecture  and  discussion  to  develop  understanding  of  industry's  automation,  financial  struc- 
ture, labor- management  relations,  occupations,  materials,  processes,  productivity,  tools 
and  machines. 


and  transportation,  anVSe  SntrlbuSon^^^^^ e?c1^ 

parts  which  made  up  the  total  study,  for  his  special  responsibilitv  He 
^d  sSSaSste^to  other  materials  from  libraries,  instimSo,  in^^^iries 

omH^Sf  w ^ ^ ^ reported  back  to  the  class  In  a seminar.  In  tliis  wav  each 

X"rau^^X^a“Ja'’.r““'  °"  °*"  and  proflted  from  e!cpc"re™^v^^^ 

in  of  compiled,  a model  was  constructed.  Involving  the  s tudents 

inv^Je^Llw  o machines  and  In  sketches,  materials  and  processesf  ??e  modSs 
modi^  were  as  nearly  authentic  as  possible.  In  conjunction  with  the 

^ --  Sat?r« 

* aI  completeness  and  attractiveness  of  some  project.  ® 

induR^*  ^ approach  was  applied  to  the  study  of  an  American 

Indu8try/"'^'^^*^”^^^^’^“^^*^  component  parts  was  constructed  as  one  means*  of  deplctlng^the 
The  industry,  a list  of  industries  was  drawn  up  by  the  class 

assumed  a group  proTect  A 

and  ^ °*  *«  gi^bP  projoct.  should  have  leadership  ability 

of  the  <^aSa“  eeiTaonce  of  operation  such  as  the  steps  employed  In  censtructiol; 
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Evidence  indicates  that  these  experiences  provided  an  interpretation  and  understand- 
ing of  the  industry  studied  as  well  as  opportunities  for  students  to  “explore”  on  their  own 
be  exposed  to  a series  of  “canned”  experiences  set  forth  by  a teacher. 

The  ninth-grade  progrf.m  used  a line- production  approach  in  which  students  under- 
took an  in-depth  study  of  mass -production  industry.  Simulation  of  the  industry  provided 
experiences  in  organizing,  financing,  product  determination,  toollng-up,  production, 
packaging,  distribution  and  personnel  role-playing. 

1 ^ j program,  each  student  applied  for  the  position  of  his  choice  and  was  inter- 

viewed by  the  student  playing  the  role  of  Personnel  Director  of  the  company. 

Unlike  Ae  personnel  system  used  in  the  eighth-grade  program,  which  centered  around 
a product  similar  to  those  produced  by  research  and  development  industries,  positions 
assumed  in  the  ninth  grade’s  study  of  a mass  production  industry  were  concerned  with 
volume  production  of  identical  items. 

1 This  semester  there  are  twenty-four  industrial  arts  teachers  involved  in  a course 
with  emphasis  on  appropriate  content  for  the  lOth,  llUi  and  12th  grades.  The  methods 
Include  a contemporary  unit,  group  project,  research  and  experimentation,  line  production 
and  problem  solving.  Some  of  the  teachers  enrolled  are  already  implementing  several 
of  these  approaches,  and  the  results  are  phenomenal. 

Since  1965  three  additional  groups  of  F ’ fax  County  teachers  have  attended  a work- 
shop on  The  New  Methods  of  Teaching  i strial  Arts”.  As  of  April,  197C.  fifty-two 
percent  of  the  county  s industrial  arts  teachc  have  been  involved  in  such  a course. 

Today  industrial  arts  teachers  throughout  the  county  school  system,  at  the  inter- 
mecxlate  ^d  secondary  levels,  are  approaching  the  study  of  technology  and  industry 
mrough  the  individual  project,  anthropological  and  contemporary  unit,  group,  line  pro- 
auction,  research  and  experimentation,  and  problem  solving.  Such  approaches  provide  a 
laboratory  activity  and  a study  of  technology  and  ind  istry  which  prepare  students  for 
today’s  and  tomorrow's  technological  society. 

Mr.  L^^rnan  is  Supervisor  of  Industrial  Arts  Education  for  the  Fairfax  (Virginia)  County  Schools. 


Relevance  of  industrial  arts  conteu- 
(a  report  on  in-service  training ; 


Mark  Delp 

1 j Bonfadini  has  already  outlined  for  you,  we  are  trying  to  teach  the  “New 

ndustrial  A^  in  Prince  William  County.  Often  when  I give  a presentation  on  what  we 
are  domg  and  trymg  to  do,  I find  myself  on  the  defensive  because  of  people  wiio  resist  and 
tear  chanp.  Let  me  begin  then  by  briefly  trying  to  justify  the  “New  Industrial  Arts”  from 
a teacher’s  viewpoint. 

After  givmg  a slide  presentation  to  the  Virginia  Industrial  Arts  Association  last 
summer  on  what  we  were  doing  at  Gar-Field  High  School  and  in  Prince  William  County, 
toe  other  niembers  of  a panel  and  I were  subjected  to  a question-and-answer  period. 
One  of  toe  first  questions  was  directed  to  me  by  a very  dedicated  but  puzzled  teacher 
He  asked  me  if  I wasn  t for  change  just  for  change’s  sake.  I could  not  help  replying  that 
I was.  And  I will  repeat  that  I am  sflll  for  change  for  change's  sake.  The  world  around 
us  Is  changing  every  day,  and  each  day  more  rapidly  than  the  last.  It  is  for  the  sake  of 
this  change  that  we  must  change  or  become  extinct  as  a professi'.on.  If  we  are  to  teach 
contempor^  Industry,  we  must  change  as  it  changes  and  in  such  a way  as  to  contlnuallv 
change.  Tme  traditional  industrial  arts  of  making  bookends  and  sugar  scoops  was  excel- 
lent  when  that  wae  the  stage  Industry  was  in.  The  industrial  need  for  a craftsman  to  make 
a complete  chair  or  to  make  any  item  from  beginning  to  end  is  very  low.  There  is,  how- 
ever, a definite  need  for  people  who  understand  Industry  and  how  it  operates;  for  people 
who  can  detemine  where  they  might  fit  into  this  industrially-oriented  society  of  ours  to 
its  and  their  best  advantage.  I believe  the  “New  Industrial  Arts”  can  bring  this  about  to 
a uch  ^eater  degree  than  the  traditionally-oriented  program.  Teaching,  however  much 
w ' would  like  to  disavow  it,  is  like  many  otlier  things  in  one  respect.  It  is  a matter  of 
percentages.  You  are  never  going  to  get  to  everybody  all  of  the  time,  but  when  you  stop 
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hunting  ways  to  get  to  more  people  more  beneficially,  you  are  stagnant  and  of  very  limited 
effecSve  way!"^  contemporary  Indus^ryTn  an 

Interested.  They  are  interested 
or  know  what  they  are  learning  is  relevant  and  when  teachers  aren't 
trying  to  talk  it  into  them.  Students  leam  by  doing. 

We  say  students  leam  by  doing,  and  that’s  primarily  what  I am  here  to  talk  to  you 

smdini  fn'i  the  teachers  became 

^ g°i"g  O"-  A three-hour  graduate 

IndustriaT"’fvr7^®  rf'  Virginia  State  College  called  New  Curriculum  Trends  in 

winfJ^  offered,  free  of  charge,  to  industrial  arts  teachers  in  Prince 

FHMrarinn^iP^^^S^  taught  by  Mr.  George  Lltman,  Supervisor  of  Industrial  Arts 

Sonv  County,  one  ofour  neighboring  counties.  John  Bonfadinl,  our  super- 

visor, took  the  course  right  along  with  the  rest  of  us. 

We  methodologies' during  the  sequence  of  our  course. 

Metliod.  Using  this  method,  we  employed  both  the  anthropo- 
thf?vn„n^oW.1f  contempora^  approach.  After  studying  the  unit  we  went  into 

S)u2?e  we  approach  and  after  this  ended  up  studying  Line  Production.  During  the 

exacay  what  we  would  expect  our  own  students  to  do. 
There  was  a difference  in  the  level  of  work,  of  course.  I can’t  think  of  anything  that  gives 
you  more  Insight  Into  what  students  feel  than  actually  being  one  again.  ^ ® ® 

teachSlS  course  were  made  up  of  both  junior  high  and  senior  high 

5f«!’  felt  that  the  application  of  the  different  approaches  would  vary  for 

the  different  grade  levels,  we  used  this  means  to  separate  the  group,  which  was  twentv- 

swdy  of  the  Unit  Method,  the  junior  high  teachers  used  the  anthro- 
pological umt  approach:  whereas  the  senior  high  teachers  used  the  contemporary  unit 

ohSsfft’n°^  approach,  th?  major  em- 

phasis IS  on  researching,  planning  and  constructing.  A written  report  anr»  - q-  -•  re- 
port are  also  reo  iired  of  the  student  using  this  approaci 

trles^^nld?  ' ^roup  Indus- 

tries  oCudy  of  the  ^ sr  uuuoi.  ^ j^e  senior  high  teachers  used  the  Group  Prolecfc 

iT^rho^?  ^ construction  industry,  gearing  It  toward  community  development. 

role  play^ng^  Pfoje^t  approach,  much  empha.sls  is  placed  on  personnel  organization  anc 

C^rini  our  stuJy  of  the  Line  Production  approach,  the  emphasis  was  acain  on  per- 
sonnel organization  and  role  playing.  Both  the  junior  high  and  senior  high  teachers  de- 
Signed  a product,  and.  each  acted  as  part  of  the  others*  labor  force, 

^o  thsse  methods  sound  like  proper  vehicles  to  teach  contemporary  Industry  In  an 
elective  vay?  I beUeve  they  do.  They  are  not  the  only  effective  ways? I am  sure,  and 
„ r®  are  being  found  all  the  time.  Likewise,  all  methods  won't  work  equally  well 

w^  all  teachers  nor  with  all  students,  but  the  more  tools  we  have  at  hand,  the  better  the 
job  V O ar-  capable  of  doing  and  are  likely  to  do.  oecter  me 

Tnr  anting  else,  you  must  believe  In  what  you  are  doirg.  I beMeve  in  the  "New 

•tV  "'  ^ tK'lieve  It  will  work  for  my  students.  If  It  works  for  them,  needless 

to  sssj.  It  has  workea  for  me. 

in-service  course  that  we  had  in  Prince  William  County.  Few  of  the 
■^1^8  mvolved  had  any  prior  teacher  education  on  these  new  methods  other  than  that 
vbicrt  was  raunty-sponoored.  I think  the  results  of  the  course  were  excellent.  This  Is 

ff  that  tae  teachers  put  Into  the  course  and  also  by  the  teaching  that 

IS  on  in  the  county  at  thia  time,  & * 

teachers  do  not  need  to  fear  change.  What  should  be  feared  is  the 
possikality  that  the  profession  and  the  teachers  will  not  receive  the  incentive  to  change. 

Mr.  Denp  teaches  at  Gar-Field  High  School,  Manassas,  Virginia. 


74 


67 


Design  and  implementation  of  statewide 
programs  for  industrial  arts 

Ralph  V.  St«s3b 


The  responsibility  for  designing  and  implementing  a statewide  program  for  industrial 
arts  rests  in  the  office  of  the  state  consultant.  Now  that  40  of  the  states  have  created  this 
position,  leadership  for  curriculum  development,  which  in  the  past  was  missing  in  many 
states,  can  now  be  centralized  in  the  state  office.  A state  consultant,  by  nature  of  his 
position,  is  recognized  within  a state  as  a leader  and  an  authority  in  his  special  subject 
field.  School  district  administrators  and  teachers  look  to  the  state  office  for  direction 
and  help.  Because  of  this  reliance  and  faith  in  the  authority  of  the  state  personnel  to 
stimulate  and  create  better  learning  experiences,  consultants  must  be  certain  that  any 
program  which  they  propostt  is  based  on  sound  philosophical  and  educational  foundations 
and  on  the  best  human  relations  techniques. 

A state  consultemt  must  serve  in  the  role  of: 

(1)  A liaison  person  between  the  stole  agency  and  local  districts.  He  is  in  the  middle  and 
is  the  communication  link  and  program  catalyst.  His  activities  and  pronouncements  must 
reflect  the  state's  objectives  and  philosophy  and  at  the  same  time  respect  the  local  dis- 
trict’s objectives  and  philosophy. 

(!')  An  expert  in  the  special  subject  field.  The  state  leader  must  be  a most  knowledgeable 
person  about  curriculum,  in  Identifying  problems,  and  in  understanding  the  individuals 
with  whom  he  must  work. 

(3)  A change  agent.  The  state  consultant’s  role  is  ic  identify  problems  and  proceed  to 
help  local  persons  find  their  own  solutions.  He  stimulates  change  based  on  identified 
need.  As  a change  agent  he  will  set  up  experiences,  including  meetings  and  visitations, 
which  may  change  the  concepts  or  understandings  of  the  individuals  with  whom  he  is 
working.  Often  he  must  first  stimulate  discontentment  wltli  what  exists  in  order  to  create 
a desire  for  change.  Having  created  the  desire,  he  will  then  take  the  responsibilltv'  for 
re-establishing  stability  through  a change  program.  And  finally  he  must  take  steps  to 
insure  the  permanence  of  the  change. 

In  these  roles  the  state  consultant  may  operate:  (1)  passivelv,  by  suggesting,  pointing 
out,  distributing,  questioning  and  discussing,  not  making  unilateral  decisions  but  involving 
others,  avoiding  conflict  which  might  Jeopardize  his  involvement  ar.d  leadership  position; 

(2)  actively,  by  displaying  organizational  leadership,  synthesizing,  making  suggestions, 
and  answering  questions  directly.  Knowing  when  to  assume  these  various  roles  is  a key 
to  successful  human  relations. 

In  designing  and  implementing  a statewide  program,  the  state  consultant  has  certain 
factors  to  tvanslder,  guidelines  to  follow,  and  responsibilities  to  organize  and  carry  out. 

It  must  be  recognized  that  statewide  implementation  of  a new  approach  will  require 
the  efforts  of  many  people  (one  person  ca;mot  carry  the  program  alone,  for  an  imposed 
program  is  doomed  to  failure),  the  expenditure  of  a substantial  amount  of  time  (both  from 
the  consultant's  schedule  and  on  the  part  of  personnel  in  the  state),  and  funding  (for  plan- 
ning, dissemination  and  the  process  of  implementation). 

Curriculum  developmmt  in  Florida  is  based  on  five  assumptions  as  follows: 

(1)  The  ideal  unit  for  cunlculum  development  in  its  specific  and  detailed  aspects  is  an 
individual  school  faculty  operating  under  the  leadership  of  the  school  principal.  This 
recognizes  tlie  fact  that  no  two  schools  are  exactly  alike.  Since  individual  schools  differ, 
curriculum  adaptations  must  be  made  in  a particular  school  and  in  each  classroom  within 
the  school. 

(2)  Since  many  common  problems,  conditions  and  needs  exist  in  any  local  school  system, 
there  are  many  aspects  of  curriculum  development  which  can  be  worked  out  most  satis- 
factorily for  the  local  school  system  as  a whole. 

(3)  By  taking  this  one  step  further,  we  bring  the  state  into  the  picture.  We  recognize  that 
some  of  these  problems,  conditions  and  needs  are  common  to  the  entire  state  and  can, 
therefore,  be  attacked  on  a statewide  basis.  It  is,  therefore,  desirable  to  have  a broad 
general  curriculum  framework  developed  at  die  state  level.  Within  this  framework,  local 
school  systems  and  individual  schools  are  encouraged  to  develop  specific  programs  most 
appropriate  to  their  situations.  When  requested,  consultation  services  are  provided  by 
the  Department  of  Education  to  assist  with  local  development. 

(4)  Changing  the  curriculum  means  changing  people.  Processes  used  in  development  of 


curriculum  materials  and  content  should  not  onlvorovlde ii«5Pfni  , 

srowth  of  Aosa  engaged 

and  tend  to  support  with  conviction  those  decisions  they  have  helpS^  to  make  ^ 

administration  and  supervision  of  individual  schools  are  local  func- 
Education  should  work  with  and  through  locauSdersM^^^ 
^ Tn  cf  discovery  and  development  of  educational  leadership  at  aJl  levels 

designed  and  ^worked^  curriculum  guides  has  been  one  of  the  major  activities 

continuously  to  promote  the  professional  growth  of  educational 

Droblem<5  medium  has  been  the  chief  vehicle  through  which  the 

^ i development  in  Florida  have  been  attacked.  A Jew  curr  culmi 
Ssf  fof?r  ^3®  t»een  published  by  the  Department  of  Education  in  each  of  the 

e w.t others  have  been  developed  by  local  school  systems! 

needs  which  are  common^throJrfl^nr^fh  identify  those  problems,  conditions  and 

? wnicn  are  common  throughout  the  state  andprovide  helpful  PUffc:esHnn<5  anri 

mendaaon,  K>  local  schools.  Curriculum  guides  deveS  foV  ftlteS  use  ar?”^^ 
courses  of  study  in  the  usual  sense.  They  are  neither  demlled  nor  prescriotive  Th^J 
are.^  the  name  implies,  "guides"  rather  ihan  directives.  Proscriptive.  They 

rif'iiiiir.f^^4^^5’  course,  certain  minimum  standards  and  regulations  reladne  to  cur- 

tioni  ^Ifh?  State  Board  of  Educatloif  Regula- 

tions. Within  a broad  and  general  framework  established  at  the  state  level  local 

^ « program  of  leaRniJg  tSe 

Toltt  .SLf'f''  f framework  £s  p^ 

lea  miner  ovn  individual  schools  and  individual  teachers  work  out  the  day-bv-dav 

learning  experiences  most  appropriate  for  their  youngsters.  ^ ^ ^ 

too'^^Ts®  a |tam^  ?iSSm  ^mSttee" bfla*! 

S?HkSd“ 

Education  curriculum  materials  designed  for  statewide  use  Vhrourfi  ^?5ou?Jjs  S 

legJ  aJd  sTaff  Department  of  Education^personnel,  and  cS- 

co^uld^muallv  »ho  deulrad  It 

af  paSpSol  ® “ ‘“-^sar  dagraa 

time  there  is  a state  curriculum  guide  in  the  process  of  development 

fons  oJ  oSentation  anEl  consoSLtiJJ  o??pTn- 

lons  on  new  appioaches  by  industrial  arts  personnel  statewide. 

hiiiia,,-:  way  to  initiate  a statewide:  program  is  merely  to  oublish  a new  state 

bookshelves'SIJaRs'E  teVete?  “P  dust-covered 

progJam  impSlito?;°°"’®  “ consldar  which  may  be  cbstacles  In  the  path  of  the 

'a  pitigrams  with  which  they  are  not  fa- 

3"®*^  which  is  new  and  unfamiliar  is  often  resisted. 

routta^^Ss  relentless  requirements  of  daily  preparation  for 

SomtoRJ  ° ® start  outside  the  indivKfoal  teacher 

involved  and  provided  with  teaching  materials  and  general 

ourleatned  leaders  in  curriculum  development  present  excellent  rationales 

translate  these  foto  classroJmTr  JJborato^^ 

?la«  to  h?v“ia^aTb'’aan  “**  “= 

(4)  There  is  no  national  organization  or  commission  attempting  to  codify  or  summarize 
new  curriculum  ideas  or  programs.  Each  new  curriculum  approach  “ S^^tog  a J?aroSfy! 
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n persons.  ^^oodworkino*  anri  hy^o-p#-*  PproHches  know  the  difficijit\/  in  • 

must  also  consider:  ‘=“"''=“1™  .nnovauon  and  ImplementatL,  4ta  consultants 

(1)  The  IiistxJry  of  curriV-iint,,  ,^1,  . . “ouitdncs 

® continuous  process  There  is  .designing  and  implementing  a statewide 
,,,  h^^cl  for  developing  a Imtewlde  „r„2r  “ successful  change  ‘ ^ 

C„\  =®qslnle  of  eoilSes  Indus, -rial  arts  Is  appareS-' 

He4?"HrJF Si®JS*Hi?"^  ™aS'5,5‘s  S€£i 

(1)  Initiate  the  prograS^L'd^diftoe  ^ consultant  are- 

(T  Ra^S'Ste  M^lriSs? 

(3)  Provide  information-  Brine  .r  P"^®=nure  to  move  too  rapidly 

may  be  premrS  m and  workshops.  Bro?d^n  Se Information 

mrnmmmmrni 

70  p-  courses  and  extension  classes 
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help  to  broaden  general  understanding  in  the  State.  By 
die  rtac?pro^^^  assist  in  convincing  all  personnel  in  the  state  of  the  value  of 

Innonrf^J*^ ^ gTou^  and  individuals  in  their  activities:  The  state  consultant  should 
encourage  and  support  all  activities  related  to  expanding  the  knowledge  and  interpretation 

JoiSrihuHo^Q^ih  inter-group  rapport.  Methods  of  facilitating  individual 

V ►u  Meetings  and  contacts  should  use  open  informality  with 

respect  for  *e  opinions  of  all.  Group  activity  should  be  enhanced  by  keeping  »-he  group 
as  a united  whole  and  avoiding  splinter  factions.  ^ ® ^ 

Pf°Sress:  Periodically  evaluate  the  progress  in  program  development  and 

Working  groups  to  evaluate  their  own  work.  U^e 
consensus  as  a basis  for  further  action. 

established  to  test  the  program 

berore  final  conclusions  oi"  documents  are  made.  ^ 

prcgrams:  Evaluation  of  the  pilot  programs  and  the  materials  pre- 
pared  will  lead  to  a revision  of  the  program  and  to  its  final  acceptance.  ^ 

consultant  has  a responsibility  after  all  former  steps  have 
^ implementation  of  the  program  as  a state- adopted  plan.^ 

rl^  <?r  vr  guidelines  to  facilitate  the  implementation  of  a statewide  program- 

(1)  Start  wim  a nucleus  of  industrial  arts  leaders.  These  may  be  district  supervisors 

reactions  and  assessment  of  the  program.  Seek  to  gain 
Sr  before  proceeding.  Then  broaden  the  participation  with  each  succ&d- 

ing  activity  or  meeting  until  all  personnel  have  been  apprised  of  the  program. 

underestimate  the  importance  of  teacher  educators,  it  is  vital  that  they  be  in- 
program  and  plans  and,  in  the  very  small  teacher  education  programs,  that 
m Qn^nH  ^ date  on  curriculum  trends.  Teacher  educators  have  the  ability  and  time 
f ■ thinking  in  comparison  to  the  classroom  teachers.  The 

fn  IT  educators  is  far-reaching,  since  they  teach  in-service  teachers  either 

rria^’  extension  classes.  Teacher  educators  frequently  are  speakers  at  indus- 

^ i^eetings  where  they  can  set  forth  the  concepts  of  the  new  program.  Consider- 
j " promoting  a program  can  be  obtained  if  the  teacher  educators  would 
terPfpa^SI  students  experimental  problems  and  classroom  research  rather  than  cterile 

(3)  Make  certain  that  all  supervisors  are  acquainted  with  the  program  before  extending  the 
teache^.  Supervisors  must  be  able  to  answer  quJtions  raised  bTteacheJ  s? 

1 1 effort  to  secure  adequate  budgets.  Group  meetings,  whether  at  state  cr 

g^atiy  facilitated  when  funds  are  available.  Explore  all  sources:  Federal, 
fcf  ^ local.  Funds  are  imperative  if  a statewide  meeting  is  planned, 

Li  districts  to  employ  the  most  capable  teachers  available.  In  view  of 

d.e  teacher  shortage,  school  districts  which  offer  the  most  attractive  program  and  facili- 

Eff  H,  Somescreening  of  teachers  Is  oZn  i^ssible.  One  of 

m most  desired  school  districts  in  the  country  achieved  this  position  in  a very  few  years 

an  exemplary  program  and  then  -'omplctely  equipping  it.  ^ 

State  plan  is  vital.  State  consultants  should  use  the  state  con- 
teachers  and  a variety  of  publication  releases  to  report  information  and 

e^s » 

i"<^iistrial  arts  personnel  to  the  statewide  program  should  be  frequent. 

® especially  imj^rtant  when  introducing  a new  approach.  Experience  has  shown  that 

rn  before  they  begin 

iommifn  v-iL  exposures  should  occur  at  different  times  throughout  the  year.  Open 

CTvrm?  by  many  means  must  be  maintained.  Conferences,  workshops  and  dynamic 

hi  ri^  should  be  scheduled.  Speaker-type  meetings  should  be  discoura^d  and 

?ff  which  permit  teachers  to  take  an  active  role,  it  is  more  important 

speaker  ^ personnel  who  have  tried  new  approaches  than  to  use  a philosophical 

(8)  Maintain  close  cooperation  with  local  pefsonnel  either  through  the  district  supervisor 
employed,  or  through  the  principal  and  teachers  in  small  districts. 

programs,  use  a variety  of  ways  of  working  with  people.  Certain 
tectaiques  include  releasmg  the  teachers  one  half-day  per  month  to  attend  curriculum 
meetings,  using  teachers  as  leaders  to  present  new  materials;  having  fewer  lecture  meet- 
chscussion,  work  session  and  small-group  activity;  pay  the  teachers  for 
xtr  time  beyond  the  school  day  (example;  Florida  Educational  Expense  Funds). 
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program  be  certain  of  your  understanding  of  pupils  in  today’s 
psychology  Of  youth  and  of  social  Ld  icSnom?o'Sl! 

(11)  At  all  tirnes  be  flexible.  Often  meetings  must  be  adjusted  to  conditions  which  arlc^e 

exparle„cei.d  Initiative 

IwT  h-  ®*"Phaslze  that  new  programs  teach  how  to  learn  rather  than  vifhat  to  learn 

* sep^rl?rmS^  wl"  principles,  theories  and  ideas  instead 

Of  separate  ms.terial  processes.  When  settingfortha  new  program,  the  beginning  point  is 

SVa^se"^  ^^r^ed  upon  makes  further  planning  easfer  duf  ?o  unity 

of  purpose.  Setting  .orth  a statewide  program  should  be  looked  upon  as  searching  for 
solutions  or  expr  sions  which  solve  problems.  searcning  ror 

^ new  curriculum  approach  for  industrial  arts  has  received  almost  total 
acceptance  because  of  the  utUlzation  of  the  principles  whlcn  have  been  previously  listed 
H-Vf  program  began  with  a concern  over  the  overwhelming  number  of  tra- 

outcomes.  The  ne^wi  e^e- 
-Ifically  identified  through  two  or  three  county  surveys  of  industrial  arts  During  one 

survey  Ae  existing  industrial  arts  program  was  found  to  be  so  lacking  that  an  entirelv 

sequence  was  designed  and  recommended  to  the  district.  This  philo- 
sophical base  became  the  foundation  for  a new  state  program  The  information  wanfiJo 

Florida  Industrial  Arts  Advisory  Committee.  With  the  committee’s 
then  presented  to  the  conference  of  industrial  arts  super- 
visors and  teacher  educators.  Communication  regarding  the  program  was  then  broadlv 

ilc^r  hiduu«Ial%rm  ®confe^rS,l?Tud  m fW^^ 

years  A Tiai<fr  hnrdll^  expended  to  this  point  was  approximately  one  and  one-half 

^Sium  wo?ks^on  funds  were  approved  to  hold  a cur- 

i^cuium  vorKsnop  for  the  preparation  of  a bulletin  describing  the  state  nmcrrain 

woAshop  m«  for  three  aud  one-half  days  wi  th  four  out-rl-ammlonL!2“ta‘^™*f 

lf*ITa5Sfe“  curiSmurn  co„aena!.?o2-com.r„m?5ea 

n c-Lirriculum  approac*ies  being  explored  across  the  country.  A 59-oace  in- 

fufTta  “e  ^ presentation  for  the  follow- 

xng  sta  .e  comerence.  rhe  demand  for  the  bulletin  was  extensive  and  conies  were  sonn 

I^tlvm?s^*wi*^scS^^^  program  now  took  the  form  of  planning 

fOfiT.siSfni  school  districts  for  the  preparation  of  educational  specifications  for  new 
industtial  programs  and  the  wide  distribution  of  information  about  the  program  in  the 

n JriOnn^f Tn  fh  psrsistent,  steady  pace  geared  to  the  ability  of  the  various 

luciance  w2  tovorably,  very  IltUe  resistance  or  re- 

must  o^gTarnly^^omce^V  smmSn'sXr’ 

Dr.  Sieeb  is  Consultant  for  Industrial  Arts,  State  Department  of  Education,  Tallahassee,  Florida. 

Discussion  pan©l  design  and  implementation 

of  statewide  programs 


Carl  W.  Butler 

My  presentat^n  this  afternoon  will  be  twofold:  Number  One  - a brief  overview  of 

curriculum  Innovations  in  the  State  of  Maine;  and.  Number  Two  - Implementation  and  wain- 

be^  doSa  ourselves  what  the  schools  should 

u ^ w ^ ben^t  the  individual  and,  thereby,  benefit  total  society.  What  the  schools 

P PhlTlculum  quesUon-anTils  leato  is  m2  my  nrlSS^ 

t^on-The  Maine  otate  Plan  ("Industrial  Arts  Technology  - A Study  of  AmerlcL  Indus- 
The  curriculum  in  the  State  of  Maine  is  based 


upon  the  broad  Industrial  classifications 


and"°cS.u^“r-  f t««=^-lectronlca  and  aarvlca. 
izatlon  and  Instruction.  When  we  hear  the^ord  ”Snlt°"^w?5Xk^o?m^"*’^Hi^^  organ- 
from  a unit  In  machine  worktoaunlr  shon  r / many  different  things— 

Ing  Instructional  activities  and  define  unit  as  a means  of  organiz- 
ing with  Maine  educational  objectives  that  will  meet  the  patterns  of  leam- 

fit  the  total  society.  Through  Se  ui^t  mirh^  needs  of  our  youngsters  and  bene- 

divlded  into  a series  ofTSVrelated  semester  of  the  year  la 

central  theme  towards  which  the  activities  or  having  a unifying  element  or 

laboratory  of  industry,  the  uSt  cSm  acrL«  directed.  In  the 

exist  between  subject  areas,  reduces  to  a rnlnimuTn  dividing  lines  which  usually 

isolated  skills  or  facts,  and  provides  learning  learning  of  unrelated 

will  find  himself  and  d.e  moa^^ftlrwUlTe  cSSd" 

have  three  baai? dtesi^2!'’ln*^riarg^^  mM**'  Industrial  arts  faculties 

metal,  a unit  for  woodfetr.  ThesmSler  schools  have  unit  shops:  a unit  for 

on  the  general  shop  concept.  Proba^  the  mSl  facility 

shop,  which  la  of  particular  Interest  to  us  at  this  two-man  general 

to  observe  the  exploratow  “ncaoiffo^^^^  Zl  " ‘"'l“='rial  arfa  were 

Single  area  of  work  shou^  be  Included  In  cuJriluTum  than  one 

material  and  processes  but  the  manacrf>mf>ni-  nf  a . ^ were  to  study  not  only 

processes,  a different  approach  wTs^eldTd?  industry  as  well  as  the  material  and 

lndustr^')‘*was^deve°oped^^  Gorham'state'^C^^Jff^^  ^ American 

the  State  Oepartmfent  of  Education  cooperated  University  of  Maine  and 

In  an  In-depih  curriculum  studv  T^is  venture,  which  Involved  many  teachers 

unit  method  In  both  junloThlS^^  acceptiice  of  the 

mote  and  evalu^t?  Se  ^It  SetSST  To  further  pro- 

under  the  direction  of  Dr.  John  proposed  and  held  at  Gorham 

Junior  high  school  students  and  with  the*  s^v  concerned  itself  primarily  with 

general  industrial  arts  teachers  repTes^t^e  14  industries.  Twenty 

pated  In  this  Institute.  Although  our  curriculum ^ 
proxlmately  four  years,  many  veterin  ^ ^ ^ Maine  for  ap- 

sented  In  it.  During  the  Sat  mo  the  concepts  pre- 

newer  educational  deJelopnSiw  teacSmetiSS  Institute,  the  teachers  were  oriented  to 
divided  Into  four  teaching  tSms  each  S whS?l?r-^oo  organization.  They  were  then 

Technology  in  Industrial  Ar^.  ^se  un^JS^J  entiUed  “Introduction  to 

three  weeks  of  In-depth  atudJVchSio4rs^m^^^^^  evaluated  during  the 

town  schools,  were  to  enroll  In  grades  7 8 anH  o and  girls,  students  In  the  Gorham 

were  volunteers  with  S prior  NDEA  Institute.  They 

and  twenty  minutes  daUy  or  Se^aulSMr^f^fiT^^ classes  met  for  an  hour 
weeks.  Major  portions  of  each  cllS  w^^l^nl  jO-mlnute  periods  per  week  for  15 
tiie  conclusion  of  the  Institute  each  unit  sefort^’w*^  provide  proper  evaluation.  At 
talning  purposes,  pupil  activities  aporaaSia  'f,?  ^ complete  teaching  package,  con- 

ences.  Instructional  aids  Sid  derice^l-^ugiSted^  resources— Including  refer- 

evaluation.  suggested  Aessons,  lesson  content  and  a final  unit 

Ing  Industries.  The  "53^1?  ooncOTtT"of'^fo?'^in^^^  and  representative  manufactur- 
studled  were  personnel  managemm?  factions  of  the  manufacturing  Industries 

If  we  are  Wuly  to  stSiy  the  w^va  Tf  fodua^^®'  ProducH.on,  finance  and  marketing, 
ductlon.  Let  us  consider  atypical  > nit  ^WeTl  cS  P""®" 

This  unit  should  provide  some  idea  of  how  caniplng  equipment  Industries. 

Pe  a total  part  of  fo?  mSacmSig  f plastics  cai. 

are  Interrelated,  can  be  flexible  ancL^nost  ®I*op  situation.  These  units 

ing  lines  which  usual^  eri«  Lmeera.Ihi?i?^ 

minimize  the  piecemeal  loAmtncr  subject  areas.  This  unit  method  will  reduce  and 
then  plaetici  “nd  mlmls  "hen  one  stndiea  a miit  of  wood“ 

tooia,  and  the  total  picture  of  how  a nioduc?li*i^o^'*^°"®*’*'’  °im®eeuring  tools,  cutting 
may  find  himself  more  avolS^ to “m.*et  the  more  gifted  child 

youagater  anopportunVm‘’re“Sl'e&“^^^^^^^^^ 


o 

ERIC 


73 


80 


without  the  embarrassment  of  failure.  Through  the  various  activities  in  this  type  of  unit 
each  youngster  should  find  a place  where  he  can  develop,  expand  and  test  his  individual 
talents.  The  camping  equipment  unit  is  only  one  of  many  different  units  within  the  labora- 
tory of  Industry,  but  it  gives  pupils  the  opportunity  to  develop  a profitable  use  of  their 
leisure  time  while  they  acquire  other  basic  concepts.  Since  many  American  families 
have  becorne  campers,  the  camping  equipment  industries  have  had  an  Increase  in  the  de- 
mand  for  their  products.  Pupils  are  usually  enthusiastic  about  units  closely  related  to 
their  dally  Hying  and  are  highly  motivated  to  study  the  manufacturing  activities  that  are 
associated  with  the  development  of  a camping  equipment  unit.  The  unique  plan  in  this 
type  of  unit  is  development  around  the  student's  opportunity  to  see  the  organization  and 
structure  of  the  cooperation  involved  in  mass  production  of  goods  or  other  methods  used 
by  industry.  They  may  gain  only  the  basic  tool  skills  necessary  to  develop  and  produce  a 
si^mple  product  by  mass  production  or  other  methods  of  producing  goods,  as  major  em- 
phasis of  the  unit  will  be  on  basic  understanding  of  the  functions  of  the  various  elements 
of  ime  corjxjrate  mass  production  industries.  The  activities  carried  on  will  be  mainly 

student  starts  new  units,  eager  to  develop  further  the  knowledge 
and  skills  gained  from  these  units  and  acquire  new  skills.  “ 

If  one  were  to  understand  tlie  previously-mentioned  unit  of  work,  he  would  also  have 
to  know  what  the  objectives  were  for  such  a program. 

Objective  I - to  develop  an  understanding  of  the  manufacturing  Industries  and  the  role 
they  play  in  our  society.  ' 

Objective  11  - to  discover  and  develop  a degree  of  skill  in  the  elements  of  the  manu- 
facturing industries. 

Objective  III  - to  develop  desirable  attitudes  about  his  place  In  an  industrial  technical 
society. 

Using  this  particular  unit  as  a basic  example,  you  should  recognize  that  any  industry 
using  a slmllayr  organizational  pattern  could  be  substituted  as  a motivational  factor.  This 
particular  unit  could  have  used  wcsds  and  metals,  woods  and  plastics,  etc.  The  pupil  may 
be  given  an  overview  of  the  basic  organization  and  functions  of  the  mass  production 
industries  through  lectures,  discussions,  audio-visual  aids,  motion  pictures,  demonstra- 
tions and  other  experiences  for  direct  and  purposeful  understanding. 

I mentioned  that  my  presentation  would  be  twofold.  I have  completed  the  basic  ex- 
pianacion  of  me  unit  method  and  have  pointed  out  some  elements  of  implementation  of  the 
Maine  Plan.  However,  It  is  obvious  that  any  time  a new  curriculum  Is  developed 

there  will  bej^oblems.  The  second  partof  this  presentation  will  deal  with  some  of  these 
problems,  pe  success  of  any  curriculum  innovation  rests  in  large  measure  upon  the 
attitudes  of  those  charged  with  Its  Implementation.  Recent  graduates  from  our  teachers’ 
college  in  Gorham  have  a good  understanding  of  the  unit  method  of  Industrial  arts  tech- 
nology. New  mdustrial  arts  laboratories  are  being  designed  specifically  to  implement  the 
new  pian.  pis  pl^M  can  be  implemented  in  the  existing  comprehensive  general  shop. 
This  meth^  of  teaping  industrial  arts  has  forced  the  reluctant  teacher  to  seek  assistance 
from  me  State  Gulp  or  to  turn  to  workshops  and  courses  provided  at  Gorham  or  by  me 
Smte  Department  pEducatip.  Let  me  list  some  questions  mat  must  be  answered.  First, 
wnat  questions  will  have  to  be  answered  concerning  the  students? 

(1)  Can  students  read  and  understand  mis  information? 

Is  mere  an  appropriate  amount  of  In-class  and  out-of-class  work? 

Can  students  perform  me  motor  tasks  required  by  me  program? 

Are  Illustrations  and  examples  meaningful  to  students? 

Is  mere  feeling  of  occomplishmcnt  from  me  program? 

. . Are  students  Interested  In  mis  memod  or  approach? 

Secondly,  we  must  look  at  me  characteristics  tliat  are  needed  by  teachers 
(1)  Is  mere  a need  for  in-service  training  in  the  unit  memod  of  instruction? 

What  new  knowledge  will  me  industrial  arts  teacher  need  to  teach  me  course? 

What  new  memods  are  included  in  me  program? 

Are  me  teachers  Interested  in  and  enmusiastic  about  mis  innovation? 

Are  instructional  materials  available? 

Are  consultant  services  available? 

Is  mere  a guide  for  me  teachers  to  follow? 

Is  teacher  preparation,  bom  pre-service  and  in-service,  available? 

Is  mere  a drastic  change  in  facilities  mat  will  necessitate  new  facilities  and  tre- 
mendous cost? 

These  are  but  a few  questions  mat  one  should  ask  when  contemplating  curriculum 


(2) 

(3) 

(4) 

(5) 

(6) 


(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 
(9) 


me^cf  J answering  these  questions  after  I ha^'e  observed  the  unit 

^ ^ much  in-service  training  needs  to  be  done.  However  this  m#>rhnd 

irv  f organization,  when  understood  and  taught  correctly,  has  the  needed  flexibil 

ity  for  implementation  a^d  wUl  lay  an  excellent  foundation  for  smdent  TucSSIs. 

Hon  of  assets  of  the  unit  method  is  its  adaptability  to  new  innovations  of  instruc- 

?a^a  nrof^^^i®  such  3s:  program  text,  team  teaching,  modular  schedullne 

Sie  flS?bfH^  small  group  instruction,  etc.  The  ®u^U  approacralt  h^^^^ 

'ill  ^ Stimulating  and  revitalizing  a tired  course  of  study  and  brings  toeether 

.in  such  as,  plastics,  woods  and  metals,  where  the  same  measfrS 

a?i  ^uS?u^lum  In®  2iv^®i‘'®"i‘°®  ^"'®Srated  into  one  lesson.  It  is  adaptable  to  industrial 
duSed  win  laS^nn  o oon  program,  and,  if  properly  developed  and  con- 

With  emplojwSIt  skUlfalll,  education  or  provide  students 

riciihrni^^^no^*  ^ that  it  is  not  my  intention  to  jump  on  the  bandwagon  for  cur- 

mnovatlons.  However,  it  must  be  apparent  that  I believe  strongly  in^t^^^ 

^ curriculum  organization.  If  this  presentation  his  l5Se  ylu  al^Tr^^^^ 


Mr.  Butler  is  Consultant  for  Industrial  Arts  and  Coordinator  for  Vocati 
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Statewide  programs  in  industrial  arts 

Jarvis  Baillargeon 

^ervisory  role.  In  order  to  understand  the  implicaUons  of  a statewide  nmerr-nm  in 

‘^--^--anilnebrlefly  th"e  role  of  Se  smTs"upe"r^^^^^^ 

Se  '^IStLT  supervisors  come  in  two  types,  one  Sie  ‘inspector* 

laws^  TM?Sa^  supervisory  role  of  implementing  state  and  Federal 

inspection  trips  to  local  schools  to  determine  that  eve  safety  laws 

This  building  codes,  etc.,  meet  minimum  specifications* 

.1  supervision  would  be  confirmed  by  a return  letter  to  a cUef  school  offlilr 
investing  the  manner  in  which  these  deficiencies  might  be  remedied  and  suggesting  t.  iflr<^r 

of  wrltten"projx)sals^for^  function  of  the  inspectorial  role  would  be  the  examinaden 
approvable^foi?SI?^so^Aa^  I or  Federal  money  to  see  that  they  meet  an 

wia  wn  fu  , a grant  of  money  might  be  made.  This  would  be  followed  bv  a 

ner  sStS^li  STe  ®P®"'  *"  man- 

on  thTbas^i^^f  aPP^^oaches  the  visit  to  the  local  school 

less  of  fhi  ^ Improve  your  program  of  instruedon? ".  Regard- 

present  level  of  the  program,  "how  can  it  be  made  better?"  In  most  Lses 

to  se?^h«  ^7^'"  to  the  schedule  of  courses  offered  in  the  local  schools, 

also  rlSltriri  rhir?  of  ^ meet  the  needs  of  the  local  student  population.  This 

^ check  of  class  sizes,  class  numbers,  teacher  load  and  the  aualitv  of  in- 

coun«ow  ^ normally  talk  to  the  teachers,  the  princiSlTe  S 

hiH  h fhe  chief  school  officer,  trying  to  relate  to  each  of  them  first 

his  observations  and  secondly  his  recommendations  foVtaprovemen?  ' ' 

loon  I 1 important  in  helping  to  establish  rapport  with  the  personalities  In  the 

loc^  school  system,  so  important  that  if  it  is  negative  or  pa rdy  negativrttie  reco^en 

Let  me  etrLelSrjSeerSTTmm 
positive  rapport  with  the  personnel  In  the  local  school,  he  Is  mi- 

irecedS  ““I?”®'  “®  Each  type  of  supervlSlrirusuX 

preceded  ^ an  appropriate  letter  of  intention  to  visit  on  a given  ^te  and  the  creneral 
practices  that  the  supervisor  would  like  to  observe.  ^ general 

supervisory  relationship  with  the  building  principal 
?o  nf evidence  of  the  state  supervisor's  sincere  interest  in  a program  calculat^ 
to  serve  the  best  interests  of  that  particular  district.  Here  the  superior  must  m^a 
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very  careful  line  between  recommending  the  Impossible,  recommending  the  probable,  or 
passing  conversation  about  the  time  of  day. 

The  relationship  with  the  teachers  must  be  on  a friendly  but  correct  status.  The 
teacher  is  well  aware  that  you  are  there  to  observe,  to  ch,3ck  his  dally  planbook,  his  tests, 
and  in  general  to  assess  the  quality  of  Instruction  that  he  offers.  It  does  little  good  to 
smile,  kid  him  along  and  figure  on  'dropping  the  hatchet'  in  the  supervisory  letter.  Re- 
gardless  of  the  qualltyof  your  recommendations  to  the  chief  school  officer  and  the  building 
principal,  it  Is  the  teacher  who  must  Implement  Instruction,  and  his  good  will  Is  necessary 
for  it  to  be  done  well.  By  far  the  best  procedure  I'j  to  observe,  analyze,  consider  the  op- 
tions, then  talk  to  the  teacher  about  the  major  poirits  that  you  might  report  in  your  follow- 
up  letter*  This  will  alert  him  to  the  direction  oi  your  thinking,  give  him  time  to  consider 
possibilities  for  change,  alert  him  to  a future  rJk  with  his;  principal,  at  which  time  he  can 
be  ready  to  report  that  you  had  discussed  these  matters  witli  him  and  that  he  had  already 
Implemented  some  of  the  recommendations , This  gives  the  teacher  status  with  the  prin- 
cipal, time  to  readjust  his  own  thinking  ind  promotes  good  will  with  the  administrative 
smff.  AU  of  these  things  relate  directly  to  producing  an  Improved  program  of  Instruction, 
which  Is  the  primary  puj.-pose  of  state  supervision. 

This  relationship  wiA  the  local  dlytrlct  extends  beyond  the  teacher,  the  principal  and 
the  chief  school  officer.  In  fact  It  expends  directly  to  the  Board  of  Education.  One  of  the 
requirements  of  a complete  supervisory  visit  is  the  writing  of  a follow-up  or  summary 
letter  to  the  chief  school  officer.  Though  thic  practice  may  vary  In  different  states.  In 
general.  Improvement  In  the  instructional  program  extends  from  contact  with  the  top 
level  person,  through  admlnlsuatlve  staff,  to  the  teacher.  A follow-up  letter  that  goes 
directly  to  the  tether,  bypassing  the  chief  school  officer  and  the  administration,  has  little 
chance  of  being  effective. 

The  group  which  provides  the  money„  the  Board  of  Education,  has  a stake  In  the 
recommendations  of  the  stute  supervisor.  In  many  cases  tlie  follow-up  letter  to  the  chief 
school  officer  Is  repor^.ed  In  a Board  of  Education  meeting  and  gives  the  chief  school 
officer  a lever  to  promote  improved  programs,  which  may  cost  additional  money.  The 
follow-up  letter  then  must  be  directed  not  only  to  the  person  in  the  top  chair,  but  to  the 
members  of  the  BoarJof  Education  as  well.  And  let  me  stress  this  point  also:  This  letter 
must  be  well-written,  carefully  "Englished*’,  clear  and  reasonably  concise.  A busy  chief 
school  officer  doer  not  need  a poorly-written  sermon  from  the  state  supervisor 

Model  programs.  Now  we  come  to  the  stated  factor  for  this  discussion,  the  statewide 
program  for  Industrial  arts.  As  most  of  you  know,  state  publications  tend  to  be  as  general 
m nature  as  possible.  Some  range  from  fairly  soHd  generalizations  to  wispy  nothings. 
Some  open  so  ni^y  avenues  that  the  local  teachers  have  a carte  blanche,  and  in  effect  can 
^ cafeteria  of  options  Is  opened,  the  role  of  the  supervisor  Is  severely 
limited.  You  should  wonder  how  a supervisor  can  make  any  recommendations  for  the  Im- 
provemCT'c  of  instruction  under  this  condition.  It  seems  that  If  the  most  that  can  be  done 
Is  to  apply  a paton  the  back’,  the  effort  Is  probably  wasted.  There  is  of  course  a practical 
reason  for  allowing  room  to  maneuver  In  making  recommendations,  but  this  should  be  in  a 
conte?.t  of  adapting  local  programs  to  a statewide  purpose  and  a single  goal  for  Industrial 
arts  education.  That  which  does  not  relate  to  the  goal  should  be  recommended  out. 

Recommendations  are  actually  judgments,  and  all  judgments  are  In  reality  a mental 
process  of  comparisons.  Just  as  you  might  compare  two  automobiles,  a supervisor  must 
make  comparisons  with  some  plan  In  mind.  The  role  of  the  state  supervisor  Is  to  compare 

a local  school  district  Is  doing  with  some  general  plan  for  quality  Industrial  arts. 
Where  does  this  general  plan  come  from?  It  Is  well  and  good  to  say  that  at  a neighboring 
school  they  were  doing  such  and  so,  or  at  some  distant  school  this  practice  has  been  ob- 
served, but  this  Is  not  sufficient  to  convince  local  administrators  to  spend  substantial 
unless  you  can  relate  a goal,  a program  and  an  outcome  that  this  money 
1 111^®  ® quote  from  James  Pophan,  who  states,  "the  educational  reformer 
who  elo^ently  urges  classroom  teachers  to  change  their  practices  may  receive  the  acco- 
lades of  the  educational  community,  but  the  educational  reformer  who  provides  a set  of 
usable  curriculum  materials  for  the  teacher  is  more  likely  to  modify  what  goes  on  in  the 

While  we  know  that  It  Is  the  function  of  the  teacher  education  Institutions  to  provide 
Imaginative  teachers  who  can  teach  creatively  and  efficienUy,  we  know  too  that  the  teacher 
needs  assistence  in  providing  an  environment  that  will  permit  creativity  to  be  expressed. 
He  caMot  be  expected  to  devise  new  curriculum  materials  each  day  and  each  year.  He 
must  be  provided  with  a standard  against  which  he  can  compare  what  he  would  like  to  do 
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with  what  others  have  done, 

local^achlS  the  etforts  of  the 

will  be  eSianSd  If  it  la  1 wri^-n  ‘=’’“pp=  ‘-"Provement 

™ petfotntahce  haa 

?alt^tS-T« 

parlaon  ^“'PlPPflPitiPUlty  thatla  necesaary  In  eatabliahlng  a model  for  com- 

men7aeMclrS%“S)STduTrST^^  “ hPlf->nlllIon  enroll, 

include  K-4  elementkry  8,(W;  grade  5.  l.loo!'g?ade 

of  wMch^a^rJ  “ia*4n^StS7ir^2Sf"“  °*  “PPro?lm“Kly  250,000,  aome  80  percent 
exceed  350,000.  ‘ ^ programs.  Enrollments  In  secondary  courses 

New''“r2°Smt’  centmllzatlon  of  amall  achool  dlatrlcta, 

ra?^g“Lrat“4?e1?rol£~ 

SeS*  m aomJ  „ « percent  of  achool  coata  for  dlaScB  of  aveSS 

Srieaa™  an"’!?"L?«  ‘¥[:A‘='’;r.f  “ ""J'  ’>““‘“"8  w?th  a loc^  Ct 

standards  of  school  buildings  ' substantial  import  upon  the  minimum 

in  gJn"e?a!  "aKiEraSrl^ 

ui  program.  Now  that  I have  given  you  a resumd^  of  the  environment  in 

which  state  aupervlalon  In  New  York  State  exlaTa,  yZ  may  wSl  ask  -mTt  if  *?  mLv 
erperimental  programs  that  are  proposed? ” I irould  venture^Sat  New 

One  is  a pre-occupatlonal  education  program  that  goes  beyond  the  usual  industrial 

uc  «4 
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trade,  business,  commerce,  government,  religion  and  proposes 
J?irh  laboratory  is  a supplementary  resource  that  may  eventually  be  cUspensed 

with.  An  opposite  proposal  indicates  that  industrial  arts  is  the  study  of  technolocv  anri 

of  the  whole.  Comm^  oTlome  T^^^ 

national  proposals,  this  author  indicates  that  “it  is  absurd  to  attempt  to  dramatize  inrlnn 
try  and  mass  production  techniques  as  the  new  industrial  arts.  While  ‘plavactinir’  with 
industry  niay  be  appropriate  to  an  apprentice  situation,  it  is  hardly  Justifiable  as  ileula- 
fare  for  industrial  arts.  Emulationof  industry  is  not  the  goal."  You  may  recom^ 

and  tS^'^D^lrr^r  01aon"s  Proposals  by  Dr.  Konald  Stadt,  titlld  “EiSrprSe", 

• XI  Olson  s Industrial  Arts  and  Technology”.  Programs  in  local  districts 

progfam"io'J^cimArEpu?^ses.^"^^^^ 

pro^ams  are  very  narrowly  conceived.  Some  are  entitles  and  require  ?i2flSs^S^ 
nniS.^  H content.  Some  precede  nothing,  follow  nothing.  Some  experimental  courses  re 
quire  time  allocations  that  are  not  applicable  in  other  district  Si^Te  ^ SfitJ^^^^ 

high  Sops  provide  lor  i„?iucUo„1Sr 

year  time  experimental  programs  which  would  call  for  a full 

year  time  allocation  for  chose  two  grades  would  be  almost  imtx^ssible  rn  imnip^tnom- 

Some  experimental  proposals  attempt  to  implement  all  of  technology  worth  teaching  within 

Xe°dIsMcr’'°  toUiepro^amSX^buS^^lmrnl 

„„  Recommendation.  I stress  again  that  a model  K-12  program  as  a eulde  for  com 
parison,  is  necessary  to  the  role  of  the  state  supervisor.  * ~ 

ifl  su^rvlsor  must  be  prepared  to  offer  recommendations,  not  options  if  he 

^ ™ have  an  option  as  to  the  degree  to  which  they  will  imolemenr 

the  recommendations,  usually  based  upon  the  supervlsS's  ^apXt  wEocS  ver^onnfl 
relevance  of  the  recommendations  and  the  claX  in  rSaS thfr^^^^^^ 

vlSr  Sn?tlSs""arri^ad®er"^r^^^  this  manner  the  state  super- 

as  ^ iXector.  authoritarian,  as  a consultant  rather  \han 

'*  l^dustdal  Arts,  New  York  State  Education  Department, 


Industrial  arts  in  relation  to  vocational  education 

Earl  R.  Zimmerman 

EdgaT*Dallf ' definition  I know  for  industrial  arts  and  vocational  education  was  written  by 

train—  is  to  emphasize  fixed  responses,  to  stress  immediate 

INDUSTRIAL  ARTS:  To  educate — is  to  foster  limitless  growth  and  life-lonv  Icdminfr 
The  wrrld  of  tomorrow  needs  the  flexible  man,  the  intelllgentlv  mobile  man  thf>  m^ 
who  can  land  <m  his  feet  when  his  Job  becomes  technologllaUy  oteolisLn"! 

industrial  arts  education  should  be  consistent  with  those  of  the  school 
system.  Industrial  arts  has  a special  contribution  to  make  in  a total  educational  nmcn-am 
It  must  stand  upon  the  demonstrated  values  which  it  is  especiall^arLptS  to 
must  be  cwrdlnated,  integrated  and  related  to  other  areas  in  the  development  of  the  total 
educational  process  which  includes  vocational  education.  pment  of  the  total 

Industrial  a^  education  is  that  integral  part  of  the  total  program  of  education  de 
aid  studenm  in  acquiring  a comprehension  of  technolo^.  ?irough  manipulative 
nCniia  Ho  ex^rlences  with  a variety  of  tools,  materialsfprocSsseVan^^^ 
p pils  have  opportunities  to  develop  their  self-concept  in  relatlonshin  to  the  chan<rin<r 
requirements  for  optimum  participation  in  an  industrial  technological  culture. 
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deva““SibleTb  ?ro?vSuf  *'  =“ve  » 

schools,  providing  experiences  that  are  nrn^v  elementary  and  secondary 

maturity.  ^ experiences  that  are  progressively  intensive  in  accordance  with  pupU 

and  more 

aptitude,  for  employment  in  trade  and  interest,  ability  and 

Job  es  well  as  general  academic  education°SqS?^Ld"of\\Tci^^^^ 

The  objectives  for  industrial  arts  are:  ^mzens. 

/J!  develop  literacy  in  a technological  civilization. 

{sj  ?o  ““  *'=  --•-'v- 

E.?oc?sse1'S7pr^Tuctr‘"‘''‘""  “ a variety  of  tools,  materials, 

Wifhin  in  the  safe  use  of  tools  and  machines, 

— -d 

The  objectives  of  vocational  education  are: 

gainful  emplo^ent*in°^e*^t^de^  technical  knowledge  for  entrance  into 

'Tn  ,^a,rL^J  j “ tne  traae,  technical  or  service  occupation  of  nunil's  rhnirp 

aSSSSSS— 

(5)  Success  in  employment  is  a ma>jr  goal. 

reguSf  ISdis'Sfd^Sses"  >11  students  found  in 

effective  living  in  a modern  societv  It  1.  ^ prepare  all  youths  for  more 

garten  through  grade  12  as  well*^*s  fnt-  nded  for  toth  toys  and  girls  from  kinder- 
build  basic  and  practical  foundations  for  vnnrh  adult  education.  Such  experiences 

and  enable  adults  to  pursue  vocational  neeH  ''^Aout  regard  to  specific  vocational  aspects 
indiiRrTnai  vocational  needs  and  avocational  interests. 

couraito  I?  Rho^irtY  course  in  the  senior  high  school  curriculum  should  be  dis- 

tlie  opportunity  to  gSn^experf en<S mthe^^^^  '^ii^ 

par  week  or  ^hateJe^time  S 

To  d?"lo^we  mus?  wo^rk  to  education  in  the  70's. 

*ree  areas  to  alab'for  rae  teacher^  ^ general  laboratories  (not  more  than 

vanlT^wiU  be%^su^”^^  industrial  arts  programs  will  come  under  in  Pennsyl- 

S ream  ^ communications,  power,  industrial  materials  technolo^^s  ^ 

^tU^.^nrov'^irerTsciXS 

(5)  li°rei'''and^®.^“^i^®  built  with  or  without  the  use  of  a computer. 
mJ  ^ small-group  instruction  as  well  as  individualized  instruction 

7 those  thafreques?it  * 

(8  oS^acceRR  acrtvltles  in  place  of  project-  and  machine- centered  activities 
9 Itoivldu^t  retrieval  system  used  by  all  disciplines. 

flOl  packets  or  materials  for  self-directed  Inquiry. 

^U)  Learning  resource  centers  for  all  disciplines.  ^ ^ 

in  Pannny!vS.to,%‘^l”S  f '''x='iflon=l  education 

ayivania  State  SuperviL  WCaSaT 

iSiSfr^  “rS“  S.?~af!ld^cSr'aff ?t^."e  ^vSS 

velon  K 4^^^  dearly  defined  and  conscientiously  observed-  they  can  de- 

teiJitf"  >'  overlapping  or 'conflict  and  wtSfSlmal 

The  second  paragraph  that  was  written  was  a result  of  an  observation  from  Doctor 
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Conant  in  his  book,  The  American  High  School  Today,  in  which  he  observed  that  where  good 
industrial  arts  programs  existed  there  were  also  good  vocational  programs.  In  other 
words,  they  complemented  each  other.  As  a result  of  the  observation  by  Doctor  Conant, 
Mr.  Jacoby  w'rote, 

“These  fundamental  concepts  concerning  the  relationships  of  industrial  arf:s  and 
trade  and  industrial  education  are  mentioned  to  show  that  although  the  programs 
are  distinct  In  themselves,  they  must  be  clearly  related  and  work  cooperatively 
together  if  a school  is  to  get  the  best  out  of  each.” 

With  these  quotations  I concur  heartily.  We  want  to  maintain  our  proper  proportions 
in  the  total  family  of  education  bv  being  respectful  of  each  other. 

Dr.  Zimmerman  is  Coordinator,  Division  of  Industrial  Arts  Education,  Bureau  of  General  and  Academic 
Education,  Pennsylvanio  Department  of  Education. 


Industrial  arts  activities  across 
the  New  England  Regional  States 


Carl  W.  Butler 

1 have  accepted  the  responsibility  of  presenting  a brief  overviev/  of  industrial  arts 

activities  in  the  New  England  area.  The  information  for  this  presentation  is  the  result  of 

a questionnaire  sent  to  each  Industrial  Arts  Consultant  in  the  New  England  area. 

1.  WHAT  ARE  THE  OBJECTIVES  OF  THE  INDUSTRIAL  ARTS  PROGRAM  AT  THE 
JUNIOR  HIGH  SCHOOL  LEVEL?  AT  THE  HIGH  SCHOOL  LEVEL?  (FROM  THE 
STATE  CONSULTANT’S  POINT  OF  VIEW) 

CONNECTICUT  - (1)  The  study  of  industry  and  technology,  (2)  the  development  of  problem- 
solving skills  related  to  industry  and  technology,  (3)  the  development  of  a degree  of 
skill  in  the  safe  and  effective  use  of  the  more  common  tools  and  machines  of  industry 
and  technology,  and  (4)  the  identification  and  development  of  individual  talent  related 
to  industry  and  technology. 

MAINE  - The  general  objectives  of  industrial  arts  in  Maine  are  those  set  forth  by  the 
American  Council  of  Industrial  Arts  Supervisors  of  the  American  Industrial  Arts 
Association.  They  are  as  follows:  (l)To  develop  in  each  student  an  insist  and  under- 
standing of  industry  and  its  place  in  our  society,  (2)  to  discover  and  develop  student 
talents  in  industrial-technical  fields,  (3)  to  develop  problem-solving  abilities  related 
to  the  materials,  processes  and  products  of  industry,  and  (4)  to  develop  in  each  stu- 
dent skills  in  the  safe  use  of  tools  and  machines. 

MASSACHUSETTS  - Junior  High  School  generally  gives  an  orientation  to  occupational 
education  and  offers  basic  skills  necessary  to  proceed  in  this  area  without  too  much 
difficulty. 

Senior  High  School  provides  in-depth  study  of  total  industzlal  processes  and  job  entry 
skills,  and  offers  experiences  that  will  help  in  the  academic  world.  Also,  prepares 
youngsters  to  go  on  to  college  or  into  the  world  of  work. 

NEW  HAMPSHIRE  - Junior  High  School  is  exploratory  in  a number  of  areas. 

Senior  High  School  is  more  in-depth,  t^th  concentration  in  areas  of  interest  to  the 
individual  students. 

RHODE  ISLAND  - Junior  High  School  (Middle  School  - Grades  5-8)-(l)  to  discover  and 
develop  attitudes,  abilities  and  interests  valuable  to  the  student  as  he  continues  his 
formal  preparation  for  adult  life,  (2)  to  study  Industry  and  its  technology,  (3)  to  in- 
struct in  processes  and  materials  through  exploratory  experiences,  and  (4)  to  in- 
corporate safe  working  habits  in  all  areas  of  activity. 

Senior  High  School  offers  basic  and  advanced  courses  in  many  technological  fields 
for  students  in  all  types  of  high  school  curricula.  Many  schools  build  a curriculum 
around  math  and  associated  sciences  to  ready  youth  for  advanced  technology  studies 
and  college.  Vocational  Interest  continues  to  serve  a vast  number  of  hi^  school 
youngsters. 
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~^Sonal  orL^^on  opportunity  to  ercplore  industry  and  occu- 

avoStiL?  nnSn^r«^i^H^  attaining  knowledge  of  related 

ne?enceT;e?‘^^^^^  (3)  Iniprove  the  com- 


II. 


petence  level  of  the  students  as  consumers. 

WRITE  A BRIEF  RESUME  EXPLAINING  THE  EXPOSURP  t'T4at'  vnrTMr* 

starting  at  the  beginning  of  their  in^strim^ arts 
fN§  pIogIam.  intSTvoca™?^^^^^^ 


^ exposure  that  students  receive  in  Industrial  arts  varies  with  each 
town,  depending  upon  organization  and  facilities,  but  generally  follows  the  n^SSd 
N>r.»n5?P  explained  later  in  this  presentatiol  ^ pyramid 

history,  grov^th  and  development  of  industrial  orEanizations 
aterials,  products,  processes  and  related  problems.  Through  Industrial  arts  a 
^ awareness  and  appreciation  of  the  tools  , materials  and  processes 
past  and  present  methods  of  production.  It  provides  expe?fonces  In 
Tn  skills  and  jgipwledRe  common  to  manv  occuoation^;  and  omfessionn 

provider;  by  which  atudenia  cL  aSlT^  p^r^cacS 

SStlyaJT  «h«»^eucal  prlnclpjaa  of  aclanca,  miSLat?c?Sro^? 

— pSS:  foundadonal  (baakground  In  tachnology), 

- In  the  larger  school  systems  and  particularly  in  newly- constructed 

SraTes  7 for  students  «>  explore  several  indusW  areas  In 

Those  areas  usually  Include  four  or  more  of  the  following  areas* 
JVMdworklng,  electricity- electronics,  graphic  arte,  metalworking,  plastics  drafting 
and  power  mechanics.  Some  schools  are  provldfog  experiences  foiSdusttv  ® 

industrial  arts  in  Grades  9 and  10  have  experiences  of 
depth  or  in  fields  whicl  have  not  been  available  earlier.  In  Grad%  11  and  12 

ro^f»s;^c?alSer^dr“  ar»5S 

‘art“  fS.  *= 

1^2”  interests,  abilities  and  production  in  service  Industries. 

VERmSt  ^ information.  Not  a skill  preparation  area. 

nrn^rTTa  schools  In  Vermont  are  involved  in  "mass”  and  "line”  production 

American  Industries  projects.  There  is  also  great  interest  in 
fnrrhn*^^/  Arts  Cui^iculum  Project  &t  Ohio,  and  teachers  are  looking  forward  to 
the  forthcoming  publications  and  materials  from  McKnight  and  McKnlght  Publishers. 

III.  WHAT  IS  THE  NUMBER  OF  SCHOOLS  IN  YOUR  STATE  THAT  HA  VP  iMrvTQTTiTAr 

S ? production,  power  and  graphics.  K-6  receive  an  understeuding 

and  grpup  educaUon  through  Individual 

*=“  seographically  Isolated  Sd  ha“  a 

M.\S|^I^SETTS  - The  tren»,  in  Massachusetts  is  to  include  industrial  arts  as  a part  of 
hfffh  instruction  of  new  school  facilities  is  planned.  AU*fenior 

“foolfX  ^ ““  «laanga4Vo?S^" 

NEW  HAMPSfflRE  - Industrial  arts  is  predominantly  traditional  and  is  a part  of  everv 
prt^am  in  §222;ov^  high  schools  throughout  the  state,  and  in  most  junior  high  schools 
Better  then  100  schools  and  about  250  teachers.  ® scnoois. 
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H-HOPB  - 13.L AND  - Industrial  arts  is  offered  in  all  junior  high  schools  and  senior  high 
schools  in  Rhode  Island  - a total  of  35  school  districts. 

VERMONT  - 100  percent  of  the  secondary  schools  in  Vermont  offer  programs  in  indus- 
trial  arts  as  Is  required  by  the  State  Minimum  Standards  Regulation. 

IV.  WHAT  IS  THE  SCOPE  OF  YOUR  INDUSTRIAL  ARTS  PROGRAM? 


Industrial  arts  throughout  the  New  England  area  traditionally  has  the  following  malor 
industrial  areas  of  activity:  woodworking,  metalworking,  electricity- electronics.  r>ower 
and  transportation,  drafting  and  graphic  arts.  The  major  difference  between  one"  state 
ar'^  anotl^r  is  not  the  areas  of  activity  covet  eu,  but  the  concept  and  method  of  implemen- 
V on.  For  example:  Connecticut  emphasizes  (1)  world  of  work,  (2)  world  of  living  and 
(o;  world  of  play.  These  broad  areas  are  Implemented  through  ( .1)  production  and  material 
prccessing,  (2)  power  and  useful  energy  and  (3)  graphics  and  visual  communication.  Some 
other  smtes  center  activities  around  manufacturing,  construction,  communication  and 
service  industries.  Each  of  tliese  states  has  its  own  method  of  implementation. 

Maine  uses  the  unit  approach,  whereby  the  work  of  the  semester  or  year  is  divided 
into  series  of  inter- related,  flexible  units,  each  having  a central  theme  toward  which  the 
learning  experiences  are  directed.  An  example  could  be  a unit  in  camping  equipment 
covering  many  materials  and  processes. 


V.  WHAT  IS  THE  SEQUENCE  OF  YOUR  INDUSTRIAL  ARTS  PROGRAM? 


Individual  and  group  enrichment  activities  and  experi- 


CONNECTICUT  - Grades  K-6  - 
ences. 

Qjudes  6-7-8  or  7-8  - Industrial  and  technical  orientation,  production  ^material 
processing,  power  (useful  energy),  and  graphics  (visual  communication)). 

Qraqes  9~TQ  - Experience  in  all  available  categories  (occupational  orientation). 

■ - " E^erlences  in  two  major  categories  or  areas  based  on  interest  and 
ability  (occupational  orientation  and  specialization). 

category  or  area  based  on  interest  and  ablUty  (specialization). 

MAINE  - An  occupational  course  in  industrial  arts  shall  be  not  less  than  three  years  in 
length  ^d  shall  have  a teachable  content,  including  basic  and  related  subjects, 
possessing  con^uity  and  providing  pupils  industrial  experience  of  a progressive 
nature.  R».;^ardless  of  the  grade  in  which  he  is  enrolled,  pupil  placement  in  industrial 
arts  classes  shall  be  at  that  level  which  Is  commensurate  with  his  previous  experience. 

^®Il“Pl^ced,  his  interest  in  and  ability  to  perform  the  work  required  In  th^  course 
shall  determine  his  advancement. 

MASSACI^SETTC  - In  general,  the  junior  high  school  students  receive  one-half  year  of 
wood,  one-half  year  of  metal  and  related  drawing  (depending  on  the  size  of  the  school) 
Industrial  arts  Is  required  at  grades  7 and  8,  elective  thereafter  ,ind  primarily  an 
exploratory  program.  ■ ^ 

NEW  HAMPSHIRE  - The  general  sequence  is  to  provide  exploratory  expe  "iences  through 
grade  10  and  in-depth  study  during  grades  11  and  12.  Usually  industrial  arts  is  re- 

^ grades  7 and  8 and  elective  in  the  higher  grades.  The  sequence  of  course 
offerings  is  a local  option. 

RHODE  ISLAND  - Courses  provide  continuity  from  one  level  to  die  next.  The  completion 
should  provide  for  a greater  understanding  of  Industry  and  technology 
and  help  ^e  student  discover  and  develop  attitudes,  abilities  and  interests  valuable 
to  him  as  he  continues  his  formal  preparation  for  adult  life 

VERMONT  - In  general  - Grade  7 - thre^  basic  areas  of  12  weks  each  area. 

~ Grade  8 - remaining  three  areas  of  12  weeks  each  area. 

- Grade  9 - elect  two  areas  for  18  weeks. 

- Grade  _10  - el  act  two  areas  for  18  weeks  or  one  for  36  weeks. 

" Grade  11  .^d,  12  - open  electives  or  attend  an  area  vocational 

center. 


VI.  WHAT  ARE  THE  TIME  REQUIREMENTS  OF  YOUR  INDUSTRIAL  ARTS  PROGRAM? 

CONNEGTICUT  - No  time  requirements,  but  the  following  reccmmendations: 

Lg-Vel  .One  (Grades  6-7-8  or  7-8)  two  to  three  periods  per  week  for  each  year  - 36 


82 


°na_Ztee  (Grades  9-10-11)  five  or  more  perlotte  per  week  - 36  weeks 

^^ogrVa?}e.5e^t^  ““  fl^tbie'ZfsSdule 

^co^esSid^  to""  *e*rim  consecutive  years,  the  time  requirement 

be  nm  *s®sZn  asTSimS  p^r^vIeX""^  requirement  shaU 

-^^per^w^fc^'^  ■ ““  “«'■  ==‘'°°>=  - recommended  three  to  ten  periods 

inliZiZZZsVrZe  c“'’ 

Sfot^^nte^  " education.  No  specific  time 

^^^hi^T^ar'iT  requirements  - recommend  200  minutes  per  week  for  the  lunior 

high  school  and  many  variations  for  senior  high  school.  ^ 

ES(;L^mfN%wTtT^E7  industrial  ARTS  AND  VOCATIONAL 

educiH™  summarized  by  saying  all  states  seem  to  agree  - occupational 

n5SliiF~^ 

?kiuSSHHS?Sr*^^^^ 

xics  m eacn  state.  Thus,  the  students’  experiences  will  vary  accordingly. 

Vocotionol  Proproms  fo,  ,he  Dlmdv=„,=g.d 

Overview  of  industrial  arts 
in  the  Midwestern  States 

Darrell  Brown 

lUino^®  TnS«f«  Midwestern  region  as  it  is  divided  for  this  report  are 

1 wm  attempt^S^Se^lIJS^f^*  Wisconsin,  Minnesota,  Iowa,  Missouri  and  Arkansas. 
onH  n-rtVii^avI*^  next  fewmlnutesto  briefly  describe  the  industrial  arts  activities 

AvaUablfltv^of^marfiS  industrial  arts  supervisors  of  these  states. 

nlne^Si^AfeSyR^^’  18,000  industrial  arts  teachers  serve  these 

from  appears  to  be  leveling  off,  there  is  a need  for 

elertrrm<^o  J hundred  additional  teachers.  The  areas  of  greatest  need  seem  to  be 
major  comt)etiS-^fr>/T’^*  plastics,  technology  and  power.  Industry  continues  to  be  the 
heo^iniTur  tochers,  but  vocational  education  and  school  administration  are 

help  ellminare  retaining  programs  have  been  initiated  in  several  states  to 

pSar?^a?her.^iVif-‘'H®^  ^PDA  Institutes  to  train  speciSTem- 

^ flu  mdustrial  arts  vacancies.  Indiana  is  organizing  a recruitment  n:ra- 
S^idimlfS  education  association  and  the  state  departtnent.  Their  plan  is 

tratoin^progrSfs'*^  ^ industrial  arts  classes  into  tLcher 

® program  has  not  been  in  operation  long  enough  to  test  its  effec- 

Uveness.  otfier  states  are  probably  organizing  similar  recrulmsnt  pJo^Ss! 
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Professional  associations.  The  importance  and  usefulness  of  professional  associa- 
tions is  sometimes  questioned  by  its  members.  There  seems  to  be  a gap  between  what 
mese  organizations  profess  to  accomplish  and  what  classroom  teachers  and  other  mem- 
bers believe  should  be  accomplished.  For  tills  or  some  other  reason  the  majority  of  Mid- 
western states  reported  a decrease  in  membership  for  local,  state  and  national  profes- 
sional ^sociatlons.  Wisconsin  was  the  only  state  that  indicated  an  increase,  but  it  was  a 
very  substantial  75%.  Perhaps  all  memberships  will  Increase  before  or  during  the  national 
convention.  ° 

Industrial  arts  in  grades  K-6.  Exposing  children  to  the  world  of  work  at  an  earlier 
age  IS  a movement  that  seems  to  be  gaining  national  attention  and  rather  strong  support 
« i state  administrators.  As  a result  there  is  an  emphasis  on  the  development 

of  industrial  arts  material  for  grades  K-6.  In  addition  to  ttxe  development  of  ‘‘software", 
some  states  have  developed  teacher  training  workshops  to  help  prepare  elementary  teach- 
f ^ for  the  task  of  teaching  industrial  arts  or  occupational  concepts  to  this  age  group. 
Indust’-ial  arts  at  this  level  is  taught  primarily  by  regular  elementary  teachers  and  is 
incorporated  within  the  structure  of  existing  subject  areas.  However,  some  of  the  pro- 
t/^5ier^^^  separate  industrial  arts  classrooms  and  specially  trained  industrial  arts 

Middle  School.  The  middle  school  movement  in  the  Midwest  is  developing  at  a fairly 
rapid  rate.  Industrial  arts  programs  in  these  schools  usually  fall  into  one  of  the  follow- 
ing categories:  (1)  Unified  arts,  (2)  Semi-unified  arts,  (3)  American  Industry  or  industrial 
P^S^am,  (4)  Traditional  (general  laboratory  type).  Because  of  existing 
faculties  and  less  confusion  in  changing  to  newer  concepts,  the  traditional  programs  seem 
to  be  most  prevalent,  although  perhaps  not  the  most  feasible.  Like  any  major  change  the 
development  of  a feasible  curriculum  for  the  middle  school  Industrial  arts  program  will 
take  more  time  and  effort. 

As  you  are  well  aware,  there  has  been  a recent  influx  of  new  con- 
cepte  and  approaches  to  the  teaching  of  industrial  arts.  The  two  most  commonly  mentioned 
in  the  Midwest  are  the  Industrial  Arts  Curriculum  Project  developed  by  Ohio  State  Uni- 
versity and  &e  American  Industry'  Project  developed  by  Stout  State  University- Wisconsin. 
Several  schcwls  within  this  region  are  field-testing  one  or  both  of  these  programs. 
AcceptMce  of  either  by  local  Industrial  arts  teachers  and  administrators  is  questionable 
at  this  time.  However,  several  have  ‘seen  enough  value  that  they  are  willing  to  give  them 
a fair  evaluation.  Schools  in  Illinois,  Michigan,  Wisconsin,  Ohio  and  possibly  others 
have  served  as  field  test  centers.  Most  reports  from  these  test  centers  are  favorable: 
however,  each  center  indicates  fiiat  a certain  amount  of  modification  is  needed  in  some 
aspects  of  me  programs. 

. LiPPSct  of  Title  III,  NDEA  Funds.  The  development  of  industrial  arts  facilities  in  the 
various  states  during  the  past  two  years  has  been  greatly  enhanced  by  Title  III.  NDEA 

school  year  it  contributed  mere  than  two  million  dollars  to 
Missouri,  Ohio,  Wisconsin  and  Illinois  for  the  purchase  of  industrial  arts  equipment  fit 
H the  ‘‘political  bosses"  have  evidently  found  it  necessa^  to  discon- 

tinue  the  avaUability  of  these  funds.  All  persons  concerned  with  industrial  arts  should 
make  evejry  effort  to  assure  the  continuation  of  NDEA.) 

Publications.  Adequate  communications  are  essential  to  any  properly  functioning 
progr^.  Up-to-date  written  materials  for  the  various  aspects  of  industrial  arts  have 
been  in  short  supply  because  of  the  sudden  influx  of  new  approaches,  objectives  and 
ideas  of  leaders  in  the  discipline.  State  department  and  professional  associations  in  the 

p rocess  of  developing  and  distributing  new  teaching  guidelines,  safety 
buUetlns,  middle  school  curricula,  elementary  curriculum,  etc.,  to  teachers  and  adminis- 
UT9  tors. 

This  is  a brief  overview  of  industrial  arts  activities  in  the  Midwest.  I sincerely 
appreciate  the  efforts  of  the  state  supervisors  who  contributed  to  this  report:  Indiana- 
Robert  ITiomas,  Minnesota-A.  E.  Pagllarini,  Missouri-B.  Eugene  Brightwell,  Ohio- 

Wisconsin-Leonard  F.  Sterry.  Iowa  end  Arkansas  had  no  supervisors 
at  the  time  of  this  writing. 


Mr,  Brown  is  with  the  Department  of  Public  Instruction,  Springfie'd, 


linois. 
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Industrial  arts  activities  across 
the  Mid- Atlantic  States 


Ml  ion  Om  cviyers 

Kno  S'®  extremely  short  period  of  time  allotted  to  this  presentation,  a handout 

?n  comments  to  a questionnaire  submitted  by  the  state  supervisors 

in  each  oi  die  eight  states  in  this  region.  The  handout  contains  facts,  figures,  descrlotions 
of  h'  more  Important,  whom  to  contact  for  additional  Information.  (Copies 

of  the  addendum  are  available  from  Mr.  Myers'  office  in  Baltimore.)  ^ 

submit  two  or  three  programs  that  they  consider  to  be 
g^d  in  the  area  of  traditional-type  programs  and  Innovative- type  programs.  They  were 

materia?  form  they  dlsired.  ™om  ;^!s 

at  a ttme  ^ ^ ^ ^ allude  to  statewide  trends.  Let's  take  a look  at  these  states  one 

Delaware 

4 Pro^am  - One  px'ogram  has  been  identified  using  a general- type  facilitv 

app^ach  woods,  metals,  graphics  and  electricity  using  the  Indlvldi^  proJeSc 

# Innovative  Program  - One  program  has  been  identified  in  a middle  school  general 
Se^cSolSSSs  ® ® cross-section  of  many  Industrial  areas  and  teaching 

of  Ini^strlal^-ichn^rto^^^  tool-skill-oriented  programs  tx>  those  Involving  the  study 

Dist^t'of  CofunSda^  ^ modem  manufacturing  involving  both  sexes  at  all  levels. 

programs  have  been  Identified.  The  areas  ofcablnet- 
aid^ ^ senior  high  school  level  using  an  individual  project  approach 

anda  Junior  hl^  broadly  generalized  program  ir.  the  area  of  woodworking. 

1 ^S^nnis  - Three  programs  have  been  identified.  Two  on  the  Junior  high 
Mwland'^Pl^^  teachers,  each  in  unit-type  facilities  workln^th  the 

o«  D ; t?T?  Involves  materials,  testing  and  metaUurgy  as  the  content 

^ of  progr^.  In  the  senior  high  school,  a science  technology  pro- 
granx  is  f^tur^  on  a team  teaching  basis  between  science  and  industrial  arts. 

®c***^f  district  seems  to  have  a very  good  mix  of  traditional  and  inno- 
vative approaches  based  on  the  individual  needs  of  the  city. 

Maryland  ^ 

Traditional  Programs  - Two  programs  have  been  identified.  One  is  a unit  machine 

’’ifSTrir.S'^SSn'S*.  ‘"‘“’I*-®*  approach  In  grades  1O-12! 

fr+o  ® involving  grades  7 - 12  in  a comprehensive  general  industrial 

srts  facility  using  individual  projects  and  group  activities. 

grades^K®?'?  programs  have  been  identified.  One  program  involves 

tiinini*  Ki»vi  sn  mriChlng  aspect  to  the  existing  elementary  school  curriculum.  At 
rto  Junior  high  school  level  a team  of  three  teachers,  in  separate  general -tvoe  facilities 

In  grades?0  '^12^hll^e?ihe?’f‘^^  ° v?'®  Mapland  Plan  including  the  seminar  functions! 
i2nH  o?n.f  C teacher  is  working  with  the  senior  high  school  aspect  of  the  Mary- 

is  Ar^ntenr^re.  ^ on  education  for  the  future,  using  major  societal  problems 

progr^s  are  being  phased  out  and  a comprehensive 
hidustry  md  technolc^  at  all  grade  levels  for  both  sexes  is  being  phased  in. 

ral^ifi<itiOTr<7thS°P^^  movement  toward  the  adoption  of  the  Maryland  Plan  or 

New  Jersey 

Traditional  Programs  - Most  of  the  programs  are  classified  as  traditional*  no  uar- 
dcular  programs  were  identified.  «r«aiaonai.  no  par 

anH  ■*  lACP  program  In  the  areas  of  die  world  of  manufacturing 

SS2o?hio!h  Jih  ? ^Mtr^tlon  Ic  being  experimented  with,  using  eight  teachers  in  five 
Junior  hig^  schools  in  the  Trenton  and  New  Brunswick  areas  of  the  state. 

faciimes*°*  ” seems  to  be  an  emphasis  on  traditional  programs  in  unit  general- type 

New  York 

Traditional  Program  - A program  was  identified  that  taken  place  in  the  last  week  of 
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August  at  the  New  York  State  Fhir.  The  program  Involves  an  active  exhibit  manned  by 
students  and  teachers  depicting  examples  of  all  types  of  industrial  arts  programs  operat- 
ing within  the  state. 

Innovative  Program  - A mobile  Industrial  arts  elementary  unit  was  identified, 
equipped  as  a general  facility.  It  operates  In  the  very  Impoverished  areas  of  New  York 
City,  serving  about  five  schools  one  day  a week  for  a semester.  The  program  features 
enrichment  of  the  elementary  school  program. 

Trends  - The  movement  Is  away  from  the  traditional  quasl-vocatlonal  type  of  pro- 
gram to  one  that  Involves  innovation  and  breadth  of  instruction  rather  than  depth.  Compre- 
hensive general  facilities  are  replacing  unit  shops. 

Pennsylvania 

Traditional  Program  - No  schools  were  Identified  and  It  was  stated  that  nearly  all  of 
the  traditional  programs,  as  they  existed  in  the  past,  have  been  eliminated. 

Innovative  Programs  - Six  programs  were  Identified.  Two  at  the  elementary  level 
view  industrial  arts  as  supportive  of  the  existing  elementary  curriculum.  The  junior 
high  level  features  a broadly-based  program  reflecting  student  understanding  of  concepts 
ramer  than  tool  skill  development.  Another  junior  high  program  does  extensive  Industrial 
testing  as  a part  of  its  industrial  arts  program.  The  fifth  program  is  operating  in  the 
Pittsburgh  area  with  the  lACP  program.  The  last  program  Identified  concerns  Itself  with 

the  senior  high  school  youngster  in  the  area  of  IndUvldualized  instruction  with  a broadlv- 
based  program.  ^ 

Trends  - Moving  away  from  unit-type  facilities  to  a more  comprehensive  approach 
to  the  study  of  industry  and  technology  for  both  boys  and  girls.  This  Is  In  part  due  to 
revision  of  certification  standards  which  indirectly  govern  the  direction  industrial  arts 
takes. 

Virginia 

Traditional  Programs  - Two  programs  have  been  Identified.  One  is  a team  teaching 
aspect  involving  Individual  problem-solving  and  line  production  activities  In  a comprehen- 
sive general  facility.  The  other  program  Identified  deals  with  occupational  information 
and  career  guidance  by  use  of  the  individua]  project  In  a general  facility. 

Innovative  Programs  - Two  programs  have  been  Identified.  One  Is  a general  indus- 
trial arte  program  perfected  through  the  Maryland  Plan  with  furtljer  innovations.  The 
other  program  involves  an  Interdisciplinary  approach  to  teaching  communications  involving 
all  major  discipline  areas  of  the  senior  high  school. 

Trends  - This  state  seems  to  be  placing  an  emphasis  on  a study  involving  Insight  and 
understanding  of  the  industrial  and  technological  nature  of  society  for  botli  boys  and  girls 
regardless  of  their  educational  or  occupational  goals  or  pursuits. 

West  Virginia 

Traditional  Program  - No  particular  schools  or  pi'ograms  were  identified  other  than 
two  county  systems. 

Innovative  Program  - No  particular  schools  or  programs  were  Identified  other  than 
three  county  systems. 

Ti^ends  - This  state,  like  many  of  the  rest,  seems  to  be  moving  away  from  unit-type 
facilities  and  traditional  manipulative  skill-type  progroms  :i.  a more  comprehensive  ap- 
proach to  the  study  of  Industry  and  technology.  More  emphasis  Is  being  placed  on  how 
industry  functions  In  a technological  society. 

Mid- Atlantic  States 

hi  summary  It  can  be  stated  that  the  trend  for  the  region  is  innovative -type  programs 
with  the  phasing  out  of  the  old  quasi-vocational  types  of  programs  that  have  dotted  the 
landscape  for  so  many  years.  The  trend  now  seems  to  be  placing  more  of  an  emphasis 
on  the  individual,  giving  him  representative  learning  experiences  related  more  real- 
istically to  Industry  and  technology.  The  programs  are  now  being  desigr  ed  to  teach  the 
youngsters  how  to  rationalize  and  tiiink  effectively  in  our  complex  industrialize  society. 

Mr.  Myers  is  Specialist  in  Industrial  Arts  for  the  State  of  Maryland. 
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Southeastern  Regional  States  report 


C£  Industrial  arts  teachers  in  the  public  schools 

were  no  maii  le?reast?  in  t^'^  nSXr™S‘ There 
teachers  added  since  the  last  school  year.  ^ teachers.  However,  there  have  been  211 

agenctel^TbirrsImiStal  praJ^de^ 

2achers‘r='*~“  teciS°“"g?rvSg  Slde'StTaWal 

Junlo?H!Sh^ro|«ml'”an?SoecS  'I'fl®*®  American  Industry, 

state's  ap?roKsTe“  InSfil  ““  ‘mplemented  locally.  Th’^ 

507.  o£  s'KS 

administration  and^  voc^rto?al  ^c^^  profession  are  going  into  Industry,  military, 

of  C^lSr  TT^Se^teS^heff^^  Industrial  arts  teachers  In  the  public  schools 

e“s“SS^£4^^^  ?y  t-S! 

aeenciS  industrial  arts  education  comes  from  local  and  state 

soJel  fron,  re  sa^‘}unto?  M|?sch<iT  Industrial  arts  teachers  and  guidance  pe®r- 
tratlS‘anTTOcTdonal’lX*fsf  ^ profession  are  going  Into  Industry,  admlnls- 

=““2{£Cf 

otKeHKEiq^TlSse’'tcaJher?’I?e‘Srtni^ln^l!^^i“®'’^‘“*.“”®““'’®'^®  *"  the®publlc  schools 

rerhe^ad'S^d^^h.^e  m“1a%%  fA 

Two  ^DA-ftmd^S'lfs*tit^^^  provided  75  baccalaureate  graduates  In  1969. 
poses  of  Ae  iSstim?!^  w2-e  during  the  past  year.  The  major  pur- 

and  ^ctrlcIty-electronlCB  at  Murray  ^te^niv^slw.”*  University,  Richmond. 

ApprSSnfte^r  18%  o?^e  ”totS  ^ promoting  industrial  arts  education, 

the  State  Assi:la5Sn?  industrial  arts  professional  personnel  are  members  of 

trati^InTiSSSo^^^^^^^^  profession  are  going  into  Industry,  adminis- 
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25  teachers  added  since  the  last  school  year. 

The  major  source  of  funding  for  industrial  arts  education  comes  from  local  school 
agencies.  There  is  some  funding  provided  through  NDEA,  Title  III. 

Five  colleges  and  universities  provided  90  baccalaureate  graduates  In  1969. 

One  EPDA-funded  Institute  was  conducted  during  the  past  year.  The  major  purpose 
of  the  institute  was  to  provide  industrial  arts  teachers  with  the  necessary  experiences  to 
iiiterpret  modem  industry  effectively  to  their  students. 

Junior  High  School  Composite  General  Shop  has  been  the  major  program  that 
has  been  implemented  throughout  the  state.  j e 

Association  is  not  active  in  promoting  industrial  arts  education.  Approxi- 
ma^ly  30%  of  the  total  Industrial  arts  professional  personnel  are  members  of  the  Asso- 
elation. 

^e  teachers  leaving  the  industrial  arts  profession  are  going  into  administration  and 
vocational  schools. 

The  major  need  concerning  industrial  arts  is  to  update  the  curriculum  so  that  it  will 
be  more  in  keeping  with  modem  technology. 

Ko.^th  Qarol^a.  There  are  approximately  247  industrial  arts  teachers  in  the  public 
schools  of  North  Carolina,  These  teachers  are  giving  Instruction  mainly  in  grades  6 
through  9.  However,  there  are  some  schools  with  vacancies  still  existing. 

were  approximately  ten  programs  in  the  high  school  converted  to  vocational 

education. 

The  major  source  of  funding  for  industrial  arts  education  comes  from  local  and  state 
agencies.  There  is  some  fu.niingfor  equlpn  at  through  NDEA,  and  one  elementary  indus- 
trial arts  program  is  funded  Cirough  ESEA  Title  111. 

Six  colleges  and  universities  provided  64  baccalaureate  graduates  in  1969.  Two  of 
these  graduates  were  wom<Ji. 

EPDA-fUnded  insdwte  was  conducted  for  elementary  industrial  arts  teachers. 
This  instmjte  was  primarily  for  the  teachers  in  the  Bertie  County  Elementary  Industrial 
Arts  Program.  ^ 

An  Occupational  Exploration  program,  of  which  industrial  arts  is  a part,  was  imple- 
mented in  the  state  the  second  semester  of  1970.  This  program,  however,  is  only  providing 
the  occupational  Information  function  with  manipulative  exploratory  activities  as  thev 
relate  to  various  occupations.  ^ 

Association  is  not  active  in  promoting  industrial  arts  education.  Approxi- 
mately 35%  of  die  total  industrial  arts  professional  personnel  including  teacher  educators 
are  members  of  the  State  Association. 

schools^^^^^^  leaving  the  industrial  arts  program  are  going  into  industry  and  vocational 

The  major  needs  concerning  industrial  arts  are:  (1)  a closer  relationship  between 
teacher  education  and  state  department  personnel,  (2)  a variety  of  developed  curricula  to 
select  from  and  (3)  an  effort  to  get  Industrial  arts  funded  and  the  identity  of  industrial 
arts  established. 

§a»tb  Caroltoa^  There  are  approximately  238  industrial  arts  teachers  in  the  public 
fif ?o  Carolina.  These  teachers  are  giving  instruction  mainly  in  grades  9 

torou^  12.  There  were  some  major  decreases  in  the  number  of  teachers.  However, 
there  have  been  no  teachers  added  since  the  last  school  year. 

The  major  source  of  funding-  for  industrial  arts  education  comes  from  the  local 
agencies. 

Two  colleges  and  universities  provided  25  baccalaureate  graduates  in  1969. 

The  major  program  that  has  been  implemented  is  woodworking  technology.* 
unar  Association  is  active  in  promoting  industrial  arts  education.  Approximately 

Of  toe  total  industrial  arts  professional  personnel  are  members  of  the  State  Associa- 
tion. 

The  teachers  leaving  toe  industrial  arts  profession  are  going  into  Industry. 

ne^  concerning  Industrial  arts  is  emphasis  placed  upon  recruiting  stu- 
dents for  college  into  toe  teaching  profession  for  Industrial  arts, 

X^nessee.  There  are  approximately  508  industrial  arts  teachers  in  the  public 
Tennessee.  These  teachers  are  giving  instruction  mainly  in  grades  9 throu^ 
12.  There  were  no  major  decreases  in  toe  number  of  teachers.  However,  there  have  be^ 
54  teachers  added  since  the  last  school  year. 

The  major  sources  of  funding  for  Industrial  azts  education  are  local  and  state  There 
is  some  funding  provided  through  ESEA  and  NDEA. 
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provtag  industrial  arts  education  in  the  Tennessee  Lhool^  purpose  of  Im- 

3^.  o. 

?hi  leaving  the  industrial  arts  profession  are  going  into  industry 

for  new  <^> 

Of  s rs^a^r^Ti:' 

Therl}^a  a^J 

nilJf  ppn1?®4®  “m'*  universities  provided  baccalaureate  degrees, 
institute  was  elemCTtory  indLSal^arte!  major  purpose  of  the 

auJ?Ta.?^&n‘’XcSrnl«  throughout  the 

fabrication  and  KatingfSrd^ffiS  Sffta.”"'^'  ">“hanlca. 

The  tea<Aers  leaving  the  Industrial  arts  profession  are  going  into  industry 


^t.  Barrier  is  a consultant  to  the  Division  of 
State  of  North  Carolina,  Raleigh. 


Occupational  Education,  Department  of  Public  Instruction, 


Industrial  arts  activities  across 
the  Southwestern  United  States 


& ^aSrrae'-r^- 

and  “SfS 

?eglo.fal°wo?k'aeSron‘1™iuSu^  orffswS®  S Th«/ 

finn  ivm^nd?™rt*ii?  there  are  6,000  Induetrlal  arts  teachers  who  instruct  over 

«ar  225-250  additional  IndLsmaS  ara 

icacners  eacn  year.  The  nine  state  colleges  and  two  orlvate  ufi«4i 

industrial  arts  teacher  training  programs  prepare  approximately  225-250  candlSS^ 
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which  is  only  half  the  number  required. 

California  Industrial  Education  Association  has  a membership  of  2,536.  Ths  state 
association  held  its  annual  convention  in  San  Diego  in  March  with  over  3,000  pert ^ ns  in 
attendance.  ' ^ 

Many  school  districts  in  California  have  taken  advantage  of  NDEA  Title  III-B  for 
consultant  services.  Industrial  arts  facilities  have  improved  and  expanded  through  the 
purchase  of  equipment  and  instructional  materials  under  NDEA  Title  III-A  funds. 

Information  about  the  10th  annual  Industrial  Arts  Exposition  and  Awards  Program 
has  been  sent  to  all  junior  high  school  and  high  school  department  chairmen.  Over  800 
entries  will  be  sent  to  the  State  Fhir  and  Exposition  in  Sacramento  and  judged  in  June  for 
*e  outstanding,  superior  and  honorable  mention  awards.  These  entries  will  be  exhibited 
during  the  California  State  Exposition  and  Fhlr  August  21  through  September  9,  1970. 

— November,  over  8,000  copies  of  Planning  and  Equipping  Industrial  Arts 

^cilities  were  distributed  to  California  industrial  arts  teachers,  supervisors,  teacher 
educators  and  administrators. 

A year  ago,  the  experimental  edition  of  Industrial  Arts  Power  Mechanics  with  a 
questionnaire  was  sent  to  all  California  high  school  automotlve/power  mechanics  teachers 
for  their  review.  The  revised  edition  of  Industrial  Arts  Power  Mechanics  will  be  dis- 
tributed to  California  industrial  arts  teachers  during  the  Spring  of  this  year. 

Colorado.  In  Colorado,  there  are  850  industrial  arts  teachers  who  instruct  approxi- 
mately 65,000  industrial  arts  students.  Colorado  has  no  shortage  of  industrial  arts 

teachers,  since  their  six  state  colleges  prepare  about  130  candidates  a year,  and  their 
yearly  needs  are  near  75.  / . u uicix 

Over  half  of  the  industrial  arts  teachers  are  actively  involved  in  the  Colorado  Industrial 
Arts  Association.  Colorado  has  two  CIAA  conferences  a year  — Fhll  and  Sorine  ^October 
10,  1969,  and  April  24-25,  1970).  ^ 

Colorado  holds  bi-monthly  articulation  meetings  with  their  industrial  arts  teacher 
educators,  industrial  arts  supervisors,  industrial  arts  department  chairmen  and  CIAA 
fmprov^g  ^ result  of  these  articulation  meetings,  the  industrial  arts  programs  are 

There  has  been  a noticeable  increase  in  the  following  industrial  arts  programs: 
aerospace,  elementary  industrial  arts,  electricity/electronics,  plastics  and  power 
mechanics. 

different,  outstanding  in-service  training  programs  with  a total 
of  518  industrial  arts  teachers  attending. 

Colorado  has  prepared  K-12  Seouence  Chart  and  is  in  the  process  of  preparing  "In- 
dustrial Arts  — Some  Questions  and  Answers.** 

In  Hawaii,  there  are  I5l  industrial  arts  teachers  who  instruct  approximately 
19,000  industrial  arts  students.  Hawaii  needs  15-20  additional  industrial  arts  teachers 

® coUeges/unlversitles  prepare  approximately  five  candidates  yearly, 

which  is  not  sufficient.  y y* 

Because  of  the  geographical  separation  of  the  islands,  the  state  industrial  arts  asso- 
ciation has  been  most  active  on  the  island  of  Oahu,  where  most  of  the  teachers  are  situated. 
Only  a limited  number  of  industrial  arts  teachers  on  neighboring  islands  are  members  of 
the  state  association.  Approximately  70%  of  the  industrial  arts  teachers  are  members 
of  their  organization. 

Hawaii  has  held  eight  conferences/work  sessions  the  past  year  in  the  following  tvo 
areas:  auto  body  and  electricity/electronics. 

Hawaii's  State  Department  of  Education  is  presently  considering  a foundation  pro- 
gram for  all  public  schools  in  Hawaii.  The  foundation  program  recommends  that:  (1)  In- 
dusttlal  arts  be  required  in  grades  tight  or  nine  as  part  of  the  required  onc-year  prac- 
tical arts  program^  in  all  the  secondary  schools,  (2)  a minimum  of  four  specialized  elec- 
tives be  offered  in  each  high  school,  and  (3)  the  curriculum  be  designed  to  meet  the 
potential  needs  and  interests  of  each  student. 

Kansas.  In  Kansas,  there  are  932  industrial  arts  teachers  who  instruct  over  32,000 
todustrial  arts  students.  The  four  colleges/universities  in  Kansas  prepare  approximately 
100  candidates  yearly.  Each  year,  20-25  additional  industrial  arts  teachers  are  hired 
from  other  sources. 

Plans  are  being  made  at  the  present  time,  subject  to  state  funding,  for  a series  of 
regional  work  sessions  which  will  bring  some  of  the  newer  trends  in  industrial  arts  edu- 
cation to  the  classroom  teacher, 

A State  Advisory  Committee  is  now  in  the  process  of  defining  the  curriculum  Kansas 
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industrial  arts  programs.  It  is  expected  that  many  ideas  will 
Kan?a“^  " curriculum  studies  and  new  program sTexistencrm 

S”t  stS™:  in^rucaonaj  program  which  relied  on  fte  con- 

IndusSlrSf.^  completed  and  distributed  the  publication  titled  Plastics  for 

Nevada,  there  are  115  Industrial  arts  teachers  who  instruct  approxi- 
arts  students.  Nevada  needs  15-20  additional  industrSl  arts 
teachers  each  year,  as  their  one  university  only  prepares  about  10  candidates  vearlv 
education.  ^ industrial  arts  association  or  consultant/super\  isor  of  industrial  arts* 

“ «”e  hoohlet 

aporSilteW*^  industrial  arts  teachers  who  instruct 

arte  teachers  smdents.  New  Mexico  has  no  shortage  of  industrial 

nSs  a??ne?;  aT  universities  prepare  about  41  candidates  a year,  and  their 

Their  state  conferences  have  been  held  in  the  Spring  of  each  vear  The  srnfe  aaortnin 
tlon  is  now  in  the  process  of  expanding  their  membersWp  associa- 

involved  with  work  sessions  in  the  areas  of  elecD:icitv/elec- 
troniM  and  innovative  metalworking  the  past  school  year.  city/ elec 

The  indus^al  arts  programs  are  expanding  in  the’areas  of  electrlcitv/Pleef><r.T^rva 
“ New'iS  increasing  invWmenrwi*  masr^dS^^^^^^ 

tion  niolS?  types  of  industrial  arts  projects  are:  (1)  elementkry  career  founda- 

me«,«  S ^ conceptual  approach  to  drafting.  (3)  tes W and  metallur^  in  Sner^ 

course  in  engineering  technology  and  (5)  general  inSLtrlal  arts 
New  Mexico  is  currently  printing  a new  safety  guide.  industrial  arts. 

irnat^vTn?m  industrial  arts  teachers  who  instruct  approx- 

machl^s  eacT  verr  ^^.f  ? students  Oklahoma  needs  35-40  additional  industriS^Ss 
which  is  not  a sufficient  nSS^teri  cities  prepare  about  135  candidates. 

^‘^nstrial  arts  teachers  are  members  of  the  Oklahoma  industrial  Arts 
Association  They  meet  each  year  in  the  Fhll  and  Spring  for  regional  meetings 

coordiime^di^°mA  Industrial  Arts  Teacher  Educators  meets  efch  Spring  to 

unlver^mls*  teacher  preparation  programs  in  the  nine  state  cSilegls/ 

in  Pvo^u^s  in  Oklahoma  are  using  more  mass  production  techniques 

miScaaon  m taUustrial  arrs  are:  11)  vScom- 

an”  4“e?e"i  J^lSTnd  transmission 

170  are  1,700  industrial  arts  teachers  who  instruct  approximately 

Stes  veariv  lifhl  13  colleges/ universities  prepare  closfto  fso  can- 

arts  teaSs  each  yea?."^'  ^ ^ additional  industrial 

Arts  Association  is  extremely  active  with  a raembershin  of 
each  ie^°  annual  convention  the  last  weekend  in  February 

The  "T®ras’^pran”°i«  *=  “Teicas  Plan"  began. 

Ust  tor  l“m  t“  to  a,“e  yaafa!  " ““"-‘“'U”  development.  It  shluld 

the  a'^.X^^Suc  ScSmiI.  “ Curriculum  Project  (lACP)  pilot  program  In 

torp1arnmvt‘^.,l",^rld°^J.^S“"^^^  •>“  •>“”  distributed  is  enUtled  4i3uiie 

VI  n^^a..  in.  there  are  373  Industrial  arts  teachers  who  instruct  approximatelv 

37,000  industrial  arte  students.  Utah  has  no  shortage  ol  industrial  arts  teaSeS!  toS? 
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three  colleges/universitiea  prepare  75-100  candidates  per  year,  and  they  only  need  40-50 
new  Industrial  arts  teachers  yearly. 

The  specialist  In  Industrial  arts  education  for  Utah  was  assisted  through  the  state 
association  with  two  regional  planning  conferences  and  12  In-servlcc-  training  work  ses- 
sions In  the  areas  of  production  technology  and  the  integrated  shop  program. 

Utah  publishes  the  Utah  Industrial  Education  Association  Journal  four  times  a year. 

Mr.  Myers  is  with  the  California  State  Department  of  Education,  Sacramento. 


Report  from  the  Northwest  Region 


Herbert  Bell 

1 have  been  asked  to  give  you  a rejwrt  on  the  state  of  the  Industrial  arts  in  Washington, 
Oregon,  Alaska,  Idaho,  Montana,  Wyoming,  North  and  South  Dakota  and,  for  some  unknown 
reason,  other  than  balance,  Nebraska. 

Several  general  concepts  are  significant  and  need  to  be  brought  to  your  attention. 
The  first  is  that  the  region  assigned  to  me  covers  one-third  of  ihe  total  US  land  area, 
yet  incorporates  only  5%  of  its  population.  Large  population  areas  generally  do  not  exist. 
The  exception,  of  course,  is  the  metropolitan  area  in  ^\hshlngton  State.  Without  large 
population  concentrations,  curriculum  supervision  does  not  exist.  The  number  of  city 
supervisors,  or  for  that  matter  state  supervisors,  available  to  this  area  is  at  a minimum. 
This  leaves  the  leadership  responsibility  and  program  improvement  pretty  much  to  the 
classroom  teacher. 

The  other  general  concept  that  needs  to  be  grasped  is  that  remoteness  is  not  the  ex- 
ception but  the  rule.  Systems  range  from  the  large  district  of  Seattle  to  schools  with  one 
student  and  one  teacher.  One  must  realize  that  in  this  region,  generally  speaking,  the 
greatest  influencing  thrust  on  a teacher  is  his  undergraduate  experience,  which  normally 
means  that  his  thinking  reflects  the  college  he  attended.  These  teacher  colleges  tend  to 
be  remote,  few,  and  somewhat  isolated  from  regional  curriculum  projects.  1 am  not 
saying  that  new  ideas  are  not  being  utilized,  but  they  are  the  exception,  not  the  rule.  These 
states  supply  most  of  their  own  teachers  and  in  some  cases  even  have  a surplus.  There 
are  obviously  exceptions  to  this  rule:  Alaska  traixiing  none,  recruiting  100%;  Oregon, 

95%  and  Washington,  40%.  b /o.  e,  » 

NDEA  or  EPDA  institutes  have  not  greatly  influenced  the  region.  Only  two  institutions 
of  higher  learning  in  the  region  have  been  fortunate  enough  to  influence  the  readers  re- 
garding the  importance  of  conducting  an  institute  in  their  state.  Since  the  general  trend 
selects  participants  from  that  institute,  state  or  region,  probably  less  than  1/2  of  1%  of  the 
teaching  staffs  in  the  Northwest  have  had  the  opportunity  to  attend  and  be  influenced  by  a 
project.  The  state  organizations  have  done  more  than  a yeoman's  Job  in  this  region.  They 
have  been  the  thread  that  has  drawn  together  concerns,  problems  and  offered  leadership. 
Washington's  organizations  date  back  19  years,  compared  to  such  newcomers  as  Idaho’s 
association,  three  years  old.  State  supervision  exists  in  about  50%  of  the  states.  Again, 
Washington  has  the  longest  period  of  leadership  — 4-1/2  years.  Perhaps  not  altogether 
typical,  but  it  does  tend  to  spell  out  the  problem,  is  this  quote  from  Lester  Batterton  of 
Alaska:  '*!  cannot  report  anydiing  about  industrial  arts  because  we  have  no  o:ie  specific- 
ally responsible  for  it.  Yes,  it  is  my  responsibility  but  only  one  small  part  of  the  total 
load,  and  unfortunately  it  gets  neglected.  Last  year  we  formed  an  industrial  arts  club  in 
Anchorage  which  is  still  in  full  swing.  The  problem  is  the  teachers  caimot  get  together 
because  of  lack  of  roads,  and  expense  of  travel  and  dme." 

All  those  answering  my  letter  reviewed  dieir  needs  and  are  attempting  to  develop 
the  material  necesk<aty  to  accomplish  the  Job.  Yet  no  one  systematic  approach  exists. 

1 would  Mice  to  my  remaining  time  pointing  out  hl^  points  of  programs  which 

are  in  operation  ar  >'  hich  could  eventually  influence  the  re^oo  as  well  as  the  nation. 

(1)  High  echo  ?ect  - Washington  State  University  in  cooperation  with  the  North- 
west Regional  La;  / (plastics,  welding,  electricity/electronics,  drafting). 

(2)  Oregon’s  m„.'  ,.*gh  school  development  (two  schools;  9-10  and  11-12). 

(3)  Bushnell's  pilot  project  of  Educational  Systems  for  the  '70's  at  Portland. 

(4)  The  American  Industries  Project  at  Portland  luid  Teacher  Development  Cooper- 

O . • • 


atlve  program  at  Western  \Aifeshington  State  College. 

VICOED  program  at  Western  \^shington  State  Colleee 
projict.  University  of  North  Dakota  individualized  instructions  for  small  school 

ill  Occupational  versatility,  a Title  III  at  Hlghllne. 

S?  P®  world  of  work,  a Title  III  at  Salem,  Oregon. 

(^)  South  Dakota  multi-occupational  guidance, 

with  Vo-yfg.  ® seem,  the  conflict  in  this  region  is  not  with  T/I  but 

up  6orof 

Mr.  Bell  is  with  the  State  Departmerjt  of  Public  Instaictlon,  Olympia,  Washington. 
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The  nature  of  man  in  a social  context 


A Ison  I.  Kaumeheiwa 

The  assumptions  one  might  use  for  the  analytical  framework  regarding  the  nature  of 
man  would,  be  so  vague,  because  of  its  unmanageable  size,  that  it  would  make  Alice's 
Journey  through  Wonderland  a veritable  picnic.  In  searching  the  literature,  one  soon 
realizes  that  there  are  as  many  sides  to  man  as  one  wishes  to  fabricate.  This  is  quickly 
recognized  as  a hindrance.  We  are  able  to  examine  man  objectively  in  terms  of  his 
physical  attributes  but  we  are  unable  to  understand  what  motivates  his  actions.  Our  in- 
ability to  understand  the  inner  man  causes  us  to  draw  imprecise  conclusions  regarding 
his  behavior  by  examining  his  relationship  with  the  outer  world.  Our  Inability  to  make 
valid  analyses  is  due  to  the  inadequate  research  methods  and  techniques  we  have  available 
to  us.  However,  since  man  is  by  nature  an  inquisitive  creature,  we  keep  on  trying.  We 
utilize  the  discreet  tactics  of  the  several  sciences  presently  known  to  man.  The  result 
is  that  we  see  man  in  fragmentary  parts  and  consequently  can  only  reach  fragmentary 
conclusions.  We  select,  codify  and  quantify  his  behavior  and  infer  from  the  data  such 
things  as  human  tendencies  and  human  aspirations.  If  we  would  take  a closer  look  at 
our  results,  we  would  find  that  our  ideas  of  the  nature  of  man  vary  according  to  our  feel- 
ings and  our  beliefs. 

For  these  reasons  1 feel  that  in  grappling  with  the  problem  of  identifying  the  nature 
of  man,  I would  assume  that  the  nature  of  man  is  Inseparable  from  the  social  contexts 
in  which  it  occurs.  By  borrowing  liOmthe  many  fields  of  the  behavioral  sciences,  I must 
confess  that  this  investigation  becomes  a compromise  of  abstract  generalizations. 

To  begin  with,  our  ignorance  of  the  inner  man  may  be  attributed  to  a'number  of 
things.  Not  only  are  we  wdthout  the  proper  tools  and  techniques  ->r  making  these  kinds 
of  measures,  but  the  mode  of  existence  practiced  by  our  ancestors  seems  to  indicate  that 
the  need  for  suirvlval  rested  outside  man.  For  a long  period,  our  forefathers  had  neither 
the  leisure  nor  the  inclination  to  study  themselves.  They  employed  their  Intelligence  in 
other  ways.  Their  time  was  absorbed  with  the  task  of  fashioning  tools,  domesticating 
animals  and  cultivating  crops.  Tliese  tasks  were  dedicated  to  perpetuating  one's  self. 
Our  ancestors  found  no  need  to  examine  themselves  organically,  since  the  human  or- 
ganism works  satisfactorily  without  attention.  Consequently,  they  were  left  with  the 
opportunity  and  certainly  the  need  to  search  outwardly  for  existence.  Even  as  time  passed 
and  life  was  no  longer  a struggle  for  survival,  man  still  neglected  to  attempt  any  under- 
standing of  his  inner  self  because  it  was  more  lucrative  to  promote  those  products,  de- 
vices or  ideas  that  would  facilitate  his  existence.  These  devices  generated  natural  atten- 
tion to  the  Inventor,  because  they  pleased  the  public  by  lessening  the  burden  of  human 
effort.  Only  as  the  attentions  of  man  were  directed  toward  these  things  did  he  feel  con- 
tent and  useful,  not  only  to  himself,  but  to  his  fellow  man.  This  desire,  this  focus  on  re- 
ducing the  harshness  of  life,  seems  to  embody  the  spirit  of  the  nature  of  man.  All  other 
facets  which  seem  to  characterize  the  nature  of  man  can  be  traced  to  this  one  focus.  This 
focus  seems  to  be  the  apparent  force  which  weaves  the  structure  that  holds  the  fabric  of 
society  together.  The  theme,  the  dominant  element  of  the  society  — for  the  focus  may  be 
one  of  a number  of  diametrically  opposed  views,  such  as  religion  or  materialism  — is 
always  aimed  at  making  life  better  for  the  society. 

When  man  is  distinguished  in  this  way,  we  see  him  as  one  dedicated  toward  die  main- 
tenance of  that  societal  aggregate  he  sees  as  the  good  life.  With  diis  focus  as  his  motive, 
it  becomes  easier  to  understand  why  men  behave  according  to  specific  patterns.  For 
example,  one  finds  that  man's  inventions  are  by  and  large  consistent  with  the  theme  of  his 
societal  structure.  The  way  men  communicate  demonstrates  the  relationship  among  in- 
vention, the  theme  and  the  structure  of  the  society.  While  there  appears  to  be  no  corre- 
lation between  the  complexity  of  the  language  spoken  by  any  particular  group  of  human 
beings  and  the  complexity  of  any  other  aspect  of  their  behavior,  there  is  evidence  indicat- 
ing that  those  societies  possessing  complex  technical  knowledge  have  a language  with  an 
enormously  large  vocabulary  and  a very  simple  grammatical  structure.  TThose  societies 
less  involved  with  technical  growth  have  very  elaborate  language  structures  with  a wealth 
of  grammatical  forms.  The  society,  even  within  the  same  culture,  that  is  Intent  on  de- 
veloping sophisticated  technical  systems  will  require  a technically  manageable  language. 
Try  and  recall  a conversation  with  your  principal  about  the  events  of  the  day  and  later 
relating  the  same  events  to  your  wife.  In  a society  that  is  concerned  with  a spiritual 
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sophistication,  the  level  of  language  used  serves  to  iden- 

sures  li  conUnuan“  ; ^“^uage  not  only  serves  to  maintain  the  culture,  but  it  also  In- 
become®  Ae’^iZlSl“rit®ta®  *“  individual  has 

SJTc  has  fhn«\r  °!  tile  specialized  activities  necessary  for  Se  |?oup's  well! 

*®,  primary  function  of  man's  social  heredity.  As  a result  everv 
culture  must  and  does  Include  a series  of  techniques  for  group  livl^  and  for  the  training 

to  fostel  complexity  of  die  concSkons  unSr  Zc^mS  mSst  Hve  se^f 

Se  ha?sh^es*  activity  to  develop  new  methods  to  reduce 

fiS^  Ita  content.  Man  has  gone  on  to  uSs  warfor  coSSl 

has®sl??ed  p“TsikrwS“^^^^^  ®®®"  those  problems  v,hich  he 

even  when  the  need  is  not  urcentiv  Dresent  Tf  i*t>.  <-k 

social  heredity  of  animals,  simply  a means  of  Insuring  the  survival  of  the  species  ^this 

r-  «;s?enrrdte-rci^^  HSSi 

ltha?i®®^  oAm  c®ulSrrto®?SISSi 

while  it  has  developed  solutions  for  other  phases  far  beyond  this  point  No  socierv  h? a 

werej^L|f^T»  "h^  ^e  ?earMte“go*o®d  ?S»™ts 

Si‘?mre  4°^  wh«  motivates  man  to  elabolate  on  particular  phases  of  his 

* 4 **.  Question  is  a legitimate  one,  because  while  we  may  understand  the  Heni-re 

S;  examples  wte?Ly 

f 4°^  his  society  beyond  Che  point  where  increased  efficiency  is  commensurate 

s^d^ls^s"t?mtemf;.t^"Tr"®I^^  incorrectly  billed  by  a computer  will  under- 

_ _ - Statement#  In  rare  cases  unnecessary  elaboration  can  be  cavT’i^H  t*n  a -rkA-i'rit* 

which  may  prove  dangerous  to  members  of  the  society  as  wena^toAe  Lc^^^^^^  ^or 

Ao^h  ® til?  huntog  of  seals  in  tSfSim^  Al! 

mers  when  the  circumstances,  in  extraordinary  sum- 

starve  even  when  seals  wS-e  in  abiSdSicef  whole  tribes  have  been  known  to 

plan^r°“soc^?Slo''oiS?  systems  are  rarely  the  result  of  conscious 

facroir!®  oo  u tiieir  existence  to  a combination  of  physical  and  psvcholoeical 

represent  a distinct  order  of  phenomena  wMch  c^ot  brSr?fcS^ 
?or  ®^'tier  physical  or  psychological  alialogi^s. 

^"‘'tion,  on  a long  series  of  Interaction  between  factors  of  l2th1??e? 

f T tiiese  interactions  are  reciprocal  - the  factors  wMch  innuendo  are  S^m: 
ol  m®®'*-  H^“/?®  *”  ® society  IS  a comp^m?se  be™e*  S;; 

renv#>Hf'ni-a  an  ‘^jti“ual  and  the  needs  of  the  group.  The  development  of  social  systems 
premis?^S-eSs  d^?i  S ^ perpemate  these  compromises.  Eventually  thJ  com- 
5t  in  the  xace  of  ever-changing  external  conditions  which  throws  weight 

Ae  ?lauSSi^^i?®n?'^.  °tiier  times  with  the  group.  Whether  it  be  through 

4 * life  has  somehow  become  less  endurable  or  whether  changing  concU- 
S?Sh™?J  “S  *^®  motivating  force,  elaborations  upon  the  structure  of  ^^socletv 

MstS^  emphasis  have  been  recorded  SrougS 

The  first  transformation  occurred  between  archaic  man  and  civilized  man  tmthh^ovi 

unSinSSf^waR^i? ^ "‘‘r^n  division  and  specialization  of  labor.*  This ?ew 

4“^”  repression  and  new  agreement  which  sprang  out  of  he 
potential  need  to  maintain  the  culture.  While  archaic  culture  was  based  on  8ie  internaUzed 
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law  and  order,  civilized  man  wrote  the  laws  and  structured  his  existence  into  an  order 
He  chose  to  i^ore  the  natural  laws  to  which  his  physical  body  was  subject  and  began  m 
predicate  his  behavior  on  moral  law.  The  purpose  of  civilized  man's  laws  was  to  rn^age 
the  behavior  of  man  into  a pattern  consistent  wltli  the  maintenance  of  the  society.  How- 
evoi,  tlie  development  of  laws  seemed  to  make  mnn  more  calculating,  at  the  same  time 
implying  that  man  possessed  a selfish  nature. 

rhroXh^  transforrnatlon  was  destined  ro  compensate  for  the  selfishness  of  man 

^rough  self-denial.  In  this  transformation,  civilized  man  was  replaced  by  axial  man. 
mnl  Karl  Jaspers  to  describe  the  religious  and  moral  emphasis  which 

Cenmry  BC.  Buddhism  and  Zoroastrianism  were  considered 
to  be  the  first  of  the  axial  religions.  The  difference  between  axial  religion  and  primitive 

the  belief  in  one  god  and  a membership  which  embraced  severaF  nations. 

suDDreT^ed^rhP  ^lefled  those  of  the  tribe  and  outlined  new  duties  that 

pmlliar  old  ones.  Axial  man  removed  the  supers* 'tlons  of  the  old  ways, 
wi*  the  cleansing  of  new  laws  and  customs.  Ibis  new*  religious  consciousness  takes 

LcusmS^  re'^m-ds'  times  when  the  familiar  ways  of  life  do  not  bring  the 

“ rcwaids.  These  changes,  however,  come  about  with  no  change  in  material 
conditions.  Men  turned  to  tiieir  familiar  tasks  with  a new  sense  of  direction  and  purpose 

I ^tanFfm  mke  nt  ^^ift  In  tliemefrom  civilized  man  to  axial  man.  This  shift  Fe^Fred 
a vlipnge  to  take  place  which  was  by  strenuous  discipline* 

is  refJrrirt^fo  produced  the  chief  ieprcsentatlve  of  the  species  man.  He 

In  ^ old  world  man.  He  accentuated  his  culture  with  variety  and  Individuality 

He  ^eFab^ated''^‘^'^'V^°^  individuality  seemed  lo  be  die  primary  concern  of  old  world  man. 
things  ^Sund^hFm  through  aesthetic  expressions  of  the  spirit  of  man  and  the 

M a?ra  of  effiSlFJicy?  ^ science  displayed  an  aura  of  imagination  rather  than 

'Th^  transformation  takeo  place  between  old  world  man  and  new  world  man. 

New  ^vo1fd"mfln  difference  between  the  romantic  and  the  mechanist. 

traded  his  vitality  for  power,  a power  that  was  brought  on  by  the  sys- 

ofllfnn  m the  pursuit  of  material  gain.  He  carried  the  material  triumph 

Fhi!F,  ®"datthe  same  time  he  brought  about  the  restrictive  nature  of 

F ^^^^^^terisac  of  his  culture.  Even  his  philosophies  are  examples  of  his  mechan- 
fufbeh^Jiot'^^wMi^  The  reactions  of  old  world  man  grew  out  of  instinctual  and  purpose- 

hildolF  while  new  world  man  placed  greater  emphasis  on  causal  and  analytical  be- 

navior.  The  emphasis  of  elaboration  in  n^w  world  man^s  society  reouires  that  man's 

oaSfitGd^  ^ reactive.  If  he  does  not  submit,  he  will  be  subverted  or  ex- 

/hi  transformation  we  see  man's  nature  becoming  as  depersonalized 

actiS^  ^ To  scientific  method.  Cold  analysis  dominates  every 

irence'unn^^lFii^^IIfnn"’^  adapt  himself  completely  to  the  analytical.  With  intelli- 

canons  r ®PPly  /o  all  living  organisms.  Including  himself,  the  same 

applied  to  the  physical  world.  The  Individual  loses  hie  Identity  to  a lar-  -r 

!"  precisely  that  part  of  tne  organism  which  can  be  pro- 
jected and  controlled  by  intelligence  alone.  ^ 

examining  elaborations  of  the  society  or  cultural  transformatlor'  one  soon 
*elr  structures  never  remain  completely  fixed  in  time.  This  is’  true  pri- 
appears  to  be  the  nature  of  man  never  to  be  completely  fixed  in  time 
i.  nnlr  “ indicate  that  each  transformation  or  elaboration  takes  onl^^^ 

fles^'those  Vurilrie^ or  elaboration,  except  It  expounds  upon  and  Intensi- 
e1abo1S:lon3  re-ealed  that  while  the  transformations  and 

1x1^  as  s^J)iFi?G  separately  and  distinctly,  at  no  time  did  they  really 

exist  as  separate  entitles.  In  face,  just  as  man  seems  destined  to  look  to  the  ctroun  for 
survival,  he  remains  first  of  all  an  Individual,  and  the  concept  of  dualism  exists  in  even 

5 mlZ‘  ih“,‘,„d  have  ua/d  this  tschnlqSe  in  order  “S 

and  examine  social  systems.  [Arsons,  for  example,  has  developed  dlatin- 
wi til  which  to  analyze  social  systems  intofivevaluedichotomles: 
tiL?/^\1^^nirri^i1fai'*®  affective  neutrality;  2)  collectivity-orientation  versus  self-orlenta- 
tiin,  3)  particularism  versus  universalism;  4)  ascription  ve;-5us  achievement*  and  6^ 
difftjseness  versus  ^nctional  specificity.  All  of  the  social  values  on  the  left  a ri 
^ as  traditional  social  systems,  while  those  on  the  right  are  considered  modem 
**  systems.  I h?slMte  to  agree  with  this  notion  since  we  have  seen  exam*"*les  In 

considered  today’s  conservatives.  However, 

I’arsons  model  has  */alue  for  us  because  it  shows  us  that  these  values  exist  side-by-side 
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simultaneously  affecting  each  other. 

ever*he  S"capaSiroro''po«ttaE’i„"“o';;f;  "‘’“f  multl-i'acated;  how- 

man  is  exhibited  by  the  causes  he  accents  as^^nnfoH  nature  of 

each  situation  as  an  individual  or  as  a group  member  K^th^ 

consistent  with  his  own  goals  If  iinHJrr.or  direction  the  group  takes  is 

toward  helping  man  achieve  his  Goal<i  we  ^ necessary  step 

man  wUl  consider  essendaj  at  a speoltlc  moment  ln‘^Ism«'°  motives  which 

a =lngleTsI?e  beia^lc"™mn°d^?l“o^«^man“i^  *'  “> 

destines  to  he  the  necessa^T  Instrument  Whatever  man 

that  destiny  will  reflect  an  aspect  of  man’s  nature  In  that  asp“c"t  S 
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Man  may  survive 


a teacher  educator  must  pcriodtcaJ?y  reflect  upon  the*^^broad  ^ mono^aphs  that 
direction  which  confront  Ae  orofesslon  *^*]oader  problems  and  Issues  ox 

realized  that  this  paper  deals  DrImSfvw?rh  « ^ particularly  hazardous  when  it  Is 

a layman  but  whose  tiTouSm  nrn  S wherein  the  author’s  role  is  that  of 
into  the  vortex  of  ensuInfihscussloSs.  drawing  each  participant 

such^a  dlsc^llne'as  might  have  selected  an  Individual  from 

not  apparently  has  somethSg  to  do^ith  reason  why  he  did 

position  that  Ichls  speal!l?w^lfi  h„v2  " ^tle;  this  alludes,  of  course,  to  a sup- 

Margaret  Mead  puts  it,  when  InterdlscloRnfll^^ 

winds  up  defending  its  own  v^ew^^^^^^^*  approaches  are  tried,  each  discipline 

corollary,  to  wit  that  a^ew  presenter  may  be  accused  of  the 

buildup.  t a new  discipline  may  begin  to  form  and  establish  Its  defensive 

done.’^^he  !S?mplexIt?Tf  maS’"^esuHj^In^d^fLe^^^^  i;csearch  is  being 

ects.  We  have  considerable  ^ ^ ni  into  manageable  research  proj- 

man.  for  exam^i^,  man  has  been.  Regarding  ?ar  y 

or  jaw  structure  is  now  seTlSv  In  “Pon  the  fossU  skull 

continue  to  exist,  is  quite  conjectural  andourabliltv'm  **®®omlng  that  he  will 

v/oefully  inadequate  as  evidenced  hv  describe  the  nature  of  man  appears 

to  animism  and  Thomism.  ^ ranging  from  astrology  and  physiognomy 

The  function  of  this  session,  as  perceived,  is  to  attempt  a synthesis  of  selected 
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concerns  that  appear  Indigenous  to  man  and  to  which  a college  or  university  education 
should  relate.  The  student  of  higher  education  today  (notably  with  the  exception  of  students 
In  professional  schools)  does  not  see  the  relevance  of  a liberal  arts  education.  He  per- 
celves  Itp  from  such  things  as  the  dichotomizing  of  man  into  the  natural  sciences  and  social 
sciences,  as  an  Incoherent  conglomeration  of  nuts  and  bolts  through  which  he  may  brov/se 
Without  any  idea  about  what  to  look  for  but  which  academicians  perceive  as  the  best  we 
have  for  the  creation  of  the  “cultivated  man*'.  Some  limited  evidence  indicates  that  the 
outcome  is  likely  to  be  a graduate  who  believes  that  ail  ideas  are  equally  valid  and  com- 
X unrelated.  We  have  become  aware  that  there  is  no  correlation  between  tlie  study 

of  logic  and  development  of  rational  powers.  It  seems,  therefore,  that  higher  educa- 
tion should  be  tounded  upon  the  bases  of  a central  purpose  that  is  coherent  and  visible 
and  also  up>on  the  development  of  ability  to  make  a worthwhile  contribution  to  this  world 
. central  purpose  forms  the  substance  of  this  paper.  Perhaps  It  Is 

impllcu  in  the  title,  although  V te  think  not,  for  man  Is  an  egcycentrlc  animal.  Witness  the 
popularlMtlon  of  Darwin’s  'vork,  which  he  entitled  On  the  Origin  of  Species,  into  the  mis- 
nomer Tje  Origin  of  the  Species.  Before  attacking  the  crux  of  man’s  dilemma,  there 
are  certain  assumptions  that  must  he  made  concerning  his  nature. 

(1)  He  has  a larger  and  more  convoluted  brain  iu  propoiHon  to  body  size  than  other 
anlrnals  and  anadvancedabillty  to  learn,  which  permits  modification  of  behavior  according 
to  circumstances  rather  than  acts  based  prim,  rily  upx>n  instinct. 

exhibits  a high  level  of  muscular  coordination  which  has  apparently  been 
expedited  by  selective  pressures  to  develop  an  easy  upright  postitre.  Tills  has  fc.-llitated 
free  use  of  the  hands  for  making  tool?,  using  them  and  also  for  carrying  possessions. 

(3)  Man  has  an  advanced  .onuT.  j '-stive  ability,  including  language,  which  is  capable 
of  transmitting  abstract  ideat;,  as  duferentlaved  from  call  system  capabilities  of  other 
animals. 

(4)  Man  can  be  characterized  as  possessing  group  cohesiveness,  which  is  not  unique 
even  among  me  primates  but  ssems  to  be  an  inherited  social  aptitude  presumed  to  be  the 
result  of  evolutionary  mechanisms  including  both  the  survival  of  members  best  trained  to 
cooperate  and  also  the  factor  of  genetic  drift. 

(5)  For  m^'s  survival,  at  least  the  follov/ing  needs  are  to  be  satisfied;  a tolerable 
climate;  suitable  kinds  and  quantities  of  food;  shelter  from  the  extremes  of  physical 
factor  - ^ T,rt  dangerous  organisms;  and  conditions  suitable  for  reproduction. 

A ^>mchesis  of  the  concerns  facing  mankind  reveals  four  major  Interrelated  prob- 
lems:  agression,  overpopulation,  depletion  of  resources  and  pollution.  Their  order 

should  not  be  supposed  to  imply  any  priority  other  than  perhaps  lending  more  meaning 
to  this  paper-  ** 

Aggression.  Man  has  historically  been  characterized  as  an  evil,  brutal  and  destruc- 
tive animal.  Certain  evidence,  contemporary  and  historical,  seems  to  bear  this  out  The 
fossil  record  of  proto-homlnoid  primates  in  East  Africa  reveals  that,  although  tlic  potential 
life  span  oi.  Proconsul  was  about  30  years,  few  of  them  lived  that  long.  Certainlyfactors 
such  as  pestilence  and  predation  were  influentltil,  but  suspicion  and  fear,  as  of  one  tribe 
for  anotli^,  seem  to  have  precipitated  not  infrequent  hostilities,  and,  if  the  interloper 
was  not  frightened  av/ay  hy  vocalizations  and  displays,  he  stood  a fair  chance  of  not  at- 
taining his  potential  old  age;  instead,  he  might  become  the  next  meal  even  though  Pro- 
coMUl  was  primarily  herbivorous.  Probably  many  conflicts  arose  concerning  territorial 
rights,  since  Proconsul  was  a nucleating,  arboreal  nest-building  primate  that  congregated 
In  tribes  of  about  25-30  indivlduale.  However,  between  25  and  15  million  years  ago,  that 
is,  between  the  Miocene  and  Pliocene  Epochs,  the  climate  of  East  Africa  changed.  This 
resulted  to  a modification  of  the  flora  from  primarily  tropical  forests  to  savanna  that 
was  dotted  )^th  occasional  clusters  of  trees.  Consequently  there  was  rigorous  comt»etltIori 
for  aurviva*  among  these  tree-dewlllng  primates.  As  a sideline  to  this  case,  these  con- 
ditions probably  also  led  to  the  evolution  of  ground-walking  bipeds  who,  being  forced  to 
live  on  open  land,  built  fortress  homes  of  stones  piled  into  a ring.  Thus  these  ancestors 
? whom  we  attribute  upright  posture,  were  actually  the  losers,  and  they  did  not 

initially  live  In  caves  as  previously  thought,  probably  because  the  caves  were  already 
occupied.  ^ 

intra-tribal  conflict  among  individual  Proconsul  was  Ukely  insignificant.  Most  of  his 
time  was  spent  in  search  of  food  within  somewhat  tribally  demarcated  bcHindazies.  He 
used  a few  tools  and  weapons  which  he  found  as  needed.  Lacking  foresight  and  also  being 
unable  to  assume  a comfortable  upright  walking  posture  (altoough  Proconsul  stood  semi- 

^ over  the  grass)  and  also  not  yet  having  discovered  clothing  to  which  to  carry 
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Physical  ability  was  a aaSnda^fLSr.  ’•“'°lved  prlmarUy  on  age  and  sex,  while 

herb^or?Ss"“^l“du'Hj?'tt/®'‘a  ‘s,  of  the  Middle  Miocene,  was  mostly 

aJcd  m “have  h’  ^ survival  dei^da  both  the 

they  were  edible  eliminate  predators  coupled  with  the  discovery  that 

from  both  Ae  glmSls  an^^  changes  have  recently  been  found  to  emanate 

sir  Ver?“ 

nuclear  war  or  great  anxietv  acts  as  a regulatory  mechanism,  such  as 

Overpopulation,  Identification  of  Stls  p^blem  Im^s  *a?S’e?rm 

s:o^;d?eTOCs  ^“u^rmr  ““  ^ op*t?r!“rr“  s,;rs?s 

In  involves  a continuity  in  time  (evolution)  and  space  (the  bioaDhere^ 

r7xt2it“iSt%“1iSSf^^^ 

biosphere  Is  eVOT  somewhat  reined  ® tadigenous  range  within  the 

rTrvrararS“orr*\^'  ^ inoiduval  Go^C,  irAwS^i^d  ta 

l«c«  and  Sherpaa  at  high  alUmdea  and  the  MaTran?Py^ro?mt“L”rrt^^^ 

g.idmre™iiisci^nCc^rgS^^dr^Lrn‘?h«^^^^^ 

cauaea  one  to  wonder  why  a aporjuln ?arte“  talf^ofocCurd®^”"” 

sons^  population  by  A.D,  2000  is  alijut  6-1/4  bUlior  per- 

r“waiiS‘4rm*rd"a“  ““0^-,  rvrara'?d“ts“  E 

il^nxf  nfT  ^ underwent  significant  changes  in  se^SJal  beha^?Sr.  aSpa?e^Uy 

gat^ring,  etc.,  reproduction  became  a n on-seasonal  possibility  in  contrast  to  soe 
fh?  animals.  It  is  conjectured  that  this  ma^^bfrba^is  for 

of  species  survival  criterion  of  reproduction  Md  c^n- 

sequenay  part  of  the  reason  for  overpopulation.  It  should  be  noted  that  this  modification 
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Is  attributable  to  cultuxal  change  which  effected  biological  change  that  in  turn  has  had 
culmral  ramifications  on  the  family  and  the  tribe.  This  reciprocity  is  but  one  example 
of  the  current  practice  o.  deemphasizing  the  dichotomy  between  the  biological  and  cultural 
aspects  of  evolution,  which  i.'a  already  confounded  by  the  divergent  views  of  environmental 
detemilnists  versus  cultural  1ft  advocates.  In  any  event,  such  sepaiations  belong  to 
the  antiquated  duality  concept  ot  mind  and  body.  ® 

Considered  in  toto,  the  physical,  biological  and  llfeways  mechanisms  which  evolved 

based  upon  a life  expectancy  of  around  14  years,  whereas  in  the 
now  over  70  years.  Our  lifeways  make  it  good  to  apply  science  for  prolonging 
;ife  but  not  so  for  reducing  the  birth  rate.  To  do  this  is  bad  "because  frustration  of  con- 
ception is  wrong  and,  furthermore,  "whoever  interferes  with  God-established  process 
of  perpetuating  human  life  interferes  with  human  life  itself".  Should  man  not  ask  the 

q Gstions  how  much  and  what  kind  of  life  will  be  supportable  if  overpopulation  diminishes 
oui  resources?  ^ wahiuiabiicb 

of  resources.  According  to  Blackman’s  Law  of  Limiting  Factors,  physiol- 
ogical  processes  are  limited  by  the  least  favorable  factor  in  the  system  of  essential 
conditions.  Until  recently  there  have  been  enough  resources  - trees,  water,  minerals, 
air  and  fuels  - so  that  there  was  very  little  need  for  man  to  be  concerned  about  survival 
But  now,  for  what  remains  of  these  resources,  there  are  several  diverse  needs  resulting 
in  accelerating  competition  among  the  contestants.  Almost  invariably  the  non-liuman 
elements  of  the  natural  system  have  been  on  the  short  end.  Closer  scrutiny  wBl  rt^eTl 
that  man  is  also  a loser. 

systems  but,  unlike  most  animals,  he  is  increasingly  able 
to  modity  the  environment  to  supply  his  wants  in  ways  as  rudimentary  as  fire,  housing 
an  food  and  as  esoteric  as  a jet  port  and  related  accommodations  that  could  have  had 
ar-reaching  effects  upon  the  Everglades.  In  order  to  achieve  the  cybemetic-like  balance 
of  nature,  widejvariance  in  kinds  of  species  must  be  maintained.  A loss 

of  one  kind  will  present  a limiting  factor  that  renders  the  existence  of  everything  else  a 
little  more  precarious.  cxbc  a 

Urban  man  of  today  believes  that  industry  supports  mankind  and  forgets  what  it  is 

oAloloe^al^iS'^'^t^^^'  perceives  the  "best"  cultures  as  based  upon  the  exploitation 
Of  biological  and  i/iineral  resources,  the  accumulation  of  capital,  invention  of  sophisticated 

processes,  the  division  of  labor,  the  domestication  of  animals  and  plants  and 
the  advancement  of  diverse  educational,  social,  economic  and  political  institutions  In 

Oc  idMtal  philosophy  m other  nations  and  to  the  subsequent  image  of  mav>r  countries 
as  unthinking  or  else  unconscious  consumers  of  the  resources  in  developing  countries. 

~i  ^ extended,  as  man  moves  into  space,  by  people  who  have  no  concern  for  de- 

pleted  resources  because  of  a mystical  conviction  that  we  can  fulfill  our  wants  from  the 
plan^ary  reservoir.  Thus  it  is  good  if  we  are  the  first  ones  there. 

The  so-called  scientific-technological  revolution  now  in  effect  has  one  universal 
popular  goal-  the  mastery  of  nature-  which  would  provide  further  easing  of  man’s  earthly 
lot  and  greater  material  abundance.  He  has  not  yet  developed  the  cost-analysis  machlnerv 
fljat  can  weigh  the  effects  upon  natore,  because  of  the  complex  interrelationships  involved. 
(Hiis  is  humMistically  portrayed  in  the  September,  1969,  issue  of  Harper!^  magazine.) 

Suppose  that  a 50-story  skyscraper  is  being  proposed  for  a city.  The  project  looks 
like  a good  in^^stment  if  90%  of  the  space  can  be  rented  at  $12  per  square  foot.  However 
i *®„?ther  costs,  such  as  moving  12,000  new  workers  into  and  out  of  the 
fi  mPHrrn  sprawl  over  toe  once-rural  landscape?  In  order  to  transport  them, 

B million  dollars  worth  of  new  busses  will  be  needed,  and  uncountable  man-hours  will 

Smog  conditions  will  accelerate  from  toe  diesel  fumes,  and 
three  new  hospitals  will  be  needed  to  care  for  toe  respiratory  ailments.  A new  reservoir 
must  be  built  to  meet  toe  increased  need  for  water.  This  will  dislocate  the  dairy  farmers 
K goon  welfare.  The  loss  of  milk  production  raises  the  price 

by  2(5  per  quart.  Mothers  stage  protests  over  this,  which  end  up  in  riots  and  then  the 
mayor  wants  more  taxes  for  police.  f i ana  men  tne 

of  - contemporary  four  horsemen  to  be  mentioned  here  is  toe  matter 

Eoll'-lIifiiL  The  quality  of  life  is  becoming  a major  political  subject.  In  the  recent 
State  of  toe  Union  address.  President  Nixon  devoted  considerable  attention  to  this  con- 
cern as  did  toe  State  of  the  State  messages  by  both  Governors  Reagan  and  Rockefeller 
Only  two  weeks  from  now,  a nationwide  en-,dronmental  teach-in  is  scheduled  to  happen* 
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barriars^iL  *a  existing  racial 

From  Time  magazine.  February  2 l Q7rf^*^h!^L„/ir  ^P°"  conservation  Issues, 

can  unlfT'a  polarlzld  naS^  ^hat 

by  the  mess  from  those  who  have  adapted  to  It.”  ^ ^ ®°  divide  people  who  are  appalled 

destruction  of  one  of  the  Flng^^Lakes*^’  potentially  accelerated 

proposed  to  build  the  nuclefr?t^wered  R^f  Electric  and  Gas  Company 

open-circuit  cooling  system.  Their  bases  for  rifJrwf  station  on  Cayuga  Lake  with  an 
operating  costs  which  would  have  mLm  about  a W incr^lZ  ^"‘'^®«sed  building  and 
unsighUlness  of  huge  forced-air  production  costs  plus  the 

environmental  consclenir  as  AM  f I foLid^ ^^^cause  of  such  lack  of 
that  location  of  sites  Is  becoming  quite  dffflcult!  ® Industry  are  finding 

the  diversity  of  kMds%^toto1ft  ^The^^re^klnds"  co..-.munlty  Is  determined  by 

or  natural  balance  over  toe  lon^run  toerefor’e^*  homeostasis 

all  organisms  within  that  community  Whpn  *^he  chances  for  survival  of 

“Domhio  Theory”  comes  Into  S ^poreTamnt  ecosystem  changes,  toe 

Alaskan  North  Slope  there  is  toe  nosJhmS^fi,  ? recent  discovery  of  oil  on  toe 

cover  the  only  open  sS  areS  spills  toat  would 

ceed,  first  wito  toe  pLnkton  to^n  to^  migration  would  pro- 

and  whales  and  culminate  with  me  Eskimos.  ^ followed  by  seals,  walrus,  bears 

Som  °"scteniS^2Sev*®toat^?c^^^^^  °cil?£n^‘dloJfd‘''*®®  pollution, 

sufficient  to  create  elevated  normal  temneranir^Q  ® filtering  effect 

ice  caps  and  toe  resultinTiS3ation 
tides  in  toe  air  wUl  reflSrsuff?clem  ^ 

leading  to  a replication  of  toe  ice  ages  ^ ^ ® general  cooling  of  the  earth 

acldlcTi^*a'lSr.^"=  '=  »rom 

exist  on  toe  poisons.  And  Loulslana’s^^te  blrd^^tlf^h  worms  and  mutant  carp  toat  can 
those  shores;  600  of  toem  live  on  a raUfoJ^ia^’ has  vanished  from 
five  chicks  during  this  oast  br#»#»dlnw  offshore  Island,  but  they  produced  only 

rest.  Other  fa?4erchlng  effe?m  deteriorated  toe  shells  of  the 

It  is  now  recognized  toat  toese  chemfcafs  «il^  k and  several  other  pesticides, 

down,  instead  plants  absorb  toem,  a?d  toese  ttols?ns^dHilfi?  ^ound  but  do  not  break 

acc^ulated  to^^Hv^r?  (par- 

dents  have  confined  that°toey  a^e  nlTtongtr  ^xSfc^^  grave.  Some  stu- 

“ facing^an  Issue  of  Whether  o?not  t^h^ve  chuSL'"^^''®” 

a rational  bas°s^rdedston-m'Sin^^Sh^^^^  ® dlvld-ng  point  but  wltoout 

nisms  or  should  he  let  as  a n^Sl  ® controUer  oi  regulatory  mecha- 

must  be  assessed  in  considering^^  diSmL^  effects  of  Christianity 

30.  has  had  a sustatoedTlS?S^  1,  verses  26- 

domlntoJTo^ir^  toe^  flsh  ^oVto^sS  over'^the  b?r^“of  ^ 
over  all  toe  earto,  and  over  every  creepinTSn^toa^^^  u* 

man  in  his  own  image  In  creeps  on  toe  earth.’  So  God  created 

them.  Xid  ^d  bfised  th^ S,  ^ female  he  created 

earth,  and  to  every  bird  of  top  shall  have  *em  for  food.  And  to  every  beast  of  toe 

the  namref  oS^S  lwcThrwM  *®  s^«aon  o(  man  from 

It  Is  admuted  that  CjSsBamw  ““  “ =“>'  God-Ilke  mastery  over  It. 

are  OTrtounded  by  Eccleslaste?  c-hapur  3,  “Se?  19-21  •“  charges 

so  dle^°  °^Th1v“a"ll  haSTJa"'*  “I*®  *’®““  =“"•«:  “ °"® 

me  omer.  They  all  have  the  same  breath,  and  man  has  no  advantage  over  the 
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beasts;  for  all  is  vanity.  All  go  to  one  place;  all  are  from  the  dust  and  all  turn  to  dust 
again.  Who  knows  whether  the  spirit  of  man  goes  upward  and  the  spirit  of  the  beast  goes 
down  into  the  earth?” 

In  a sense,  science  and  technology  have  been  the  handmaidens  of  Christianity  in 
furthering  man’s  dominion  over  all  other  facets  of  the  environment.  The  rationale  for 
this  may  be  somewhat  C'bruse  and  an  explanation  in  order.  Science  has  traditionary  been 
aristocratic,  speculative  and  intellectual  in  intent;  whereas,  technology  was  lower-class, 
empirical  and  action-oriented  banausic  art.  The  merger  of  science  and  technology  during 
the  mid-18tli  century  is  partly  attributable  to  the  lowering  of  social  barriers  and  con- 
temporary democratic  revolutions.  Symbiotically,  science  and  technology  have  afforded 
Christianity  with  the  thought  and  action  necessary  to  perpetrate  the  takeover. 

Scientific  principles  are  now  readily  and  almost  unquestionably  accepted  by  the 
masses,  but  people  do  not  differentiate  between  science  and  technology.  Consequently, 
the  so-called  principles  of  technology  hs'^e  authenticity  of  exact  knowledge  and  lead 
people  to  hope  in  the  ability  of  technolog5’  to  provide  solutions  when  none  are  available. 
Perhaps  the  unfortultous  link  between  industrial  arts  and  technology  neels  further  con- 
sideration, for  technology  implies  the  accumulation  of  a systematized  body  of  knowledge 
and  irrefutable  evidence.  Should  industrial  arts  ride  on  this  image?  Or  should  it  em- 
phasize a uniquely  non-antiseptic,  semicerebral  value  that  adds  to  the  stability  of  nature 
and  has  a vitality  of  method  and  insight  offered  into  the  nature  of  man? 

The  disregard  for  human  factors  and  consequences  should  be  accepted  by  science 
and  teclmology,  for  science  is  the  antithesis  of  humanism.  Yet  science  is  only  the  thought 
and  technology  the  action.  This  is  not  to  imply  a need  for  a complete  technological  throw- 
back, for,  if  In  fact  we  are  in  a technological  revolution,  man  cannot  revert  to  "pre- 
tech^loglcal”  lifeways.  Instead  man  needs  to  supplant  unreasoned  acceptance  of  tech- 
nological toxemia  with  an  ability  to  equate  alternatives  that  will  orient  it  toward  enlightened 
ends.  When  industrial  enterprise,  through  thoughtless  commercialism,  attempts  to  place 
m^,  and  certain  men  in  particular,  over  the  holism  of  nature,  what  is  the  role  of  indus- 
trial arts?  Will  we  judge  or  be  judged? 

Returning  to  an  Initial  position  tak^n  in  this  paper,  that  higher  education  students 
^ perceive  a viable  goal,  one  approach  that  seems  to  fit  most  of  the  evidence  is  the 
need  for  a more  Gestalt  organization.  A few  colleges  are  trying  this  within  the  frame- 
worK  of  ecology,  which  is  the  study  of  the  structure  and  function  of  nature.  This  field 
Is  less  man  100  years  old  but  is  developing  a systems  approach  to  nature.  This  may  help 
man  to  comprehend  concepts  of  interdependency  between  a community  and  its  non-living 
environment.  The  significant  effect  that  man  has  upon  his  environment  might  provide  the 
Impelling  focus  that  students  would  find  relevant.  Such  an  experience  mi^t  not  culminate 
wim  many  solutions  but  it  is  almost  certain  mat  they  would  be  more  capable  of  asking  me 
ri^t  questions.  There  are  few  answers  now,  as  the  preceding  has  Ulustrated.  However, 
through  man’s  utilization  of  rational  power,  restoration  of  a view  that  he  is  a part  of  na- 
ture, and  recognition  that  nature  controls  him  as  much  as  he  controls  it,  man  may 
survive.  But,  to  quote  from  Pogo,  “We  have  met  the  enemy  and  he  is  us”. 
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The  nature  of  society 


Joe  E.  Talkington 

all-encompassing  that  I perceive  my  role  being  merely  to  identify 
some  of  the  el^ements  of  the  nature  of  society  and  to  raise  some  questions  as  to  the  impli- 
cations for  industrial  arts  teacher  education.  ^ ^ 

anv  society  as  being  in  a state  of  revolution.  As  with 

^ ^ time  for  hope  and  for  despair.  This  revolution  is  resulting  in 

socS^*  Thf*rSarnnUfnt°^  4 discontent  among  certain  groups  of  people  in  our 

^ manifest  in  all  parts  of  the  world,  so  with  this  as  a basis  the 
term  society  should  refer  to  all  the  people  of  the  world 

assuJ^.H''on  discontent,  bui  for  our  purpose  of  discussion  an 

o ^ ^ technology  is  one  major  cause.  Again,  please  use  global  tech- 

t of  reference.  Technology  has  provided  us  with  advanced  weapons  for 
necessities  of  life  (affluence),  an  urban  society  from  an  ^ricul- 
uneniployment  for  un-  and  under-skilled  persons,  travel  to  any  part  of  the 
of  hours,  new  concepts  of  work  with  reduction  in  muscle  nower,  instSit 
w w / Md  a systems  approach  for  advancing  an  impersonal  mass  society. 

What  can  industrial  eduration  do  with  discontented  people?  Our  first  choice  is  to 
itTf  ^ revolution -participants  or  curious  % a 

decision  is  made  m be  a part  of  the  action,  we  should  help  our  youth  to  find  satistaction 

tecimological  environment.  Maybe  a better  description 
Robert  ifutehins“*”“^^^^°^  concept  is  well- expressed  in  a quotation  from 

“What  e ^cation  can  and  should  do  is  help  people  become  human ....  The  object 
of  education  is  not  manpower  but  manhood. ...  The  man  who  is  truly  educated, 
^ther  than  narrowly  trained,  is  ready  for  anything.  He  has  developed  his  human 

® understanding  of  the  world  to  meet  any 

"eamlng^’'  ^ ~ prepared  by  his  education  to  go  on  with  his 


^elf  remains  about  what  it  has  always  been  since  our  ancestors  became 
^ their  conduct,  feelings  and  expectations  to  cope 

falling  1 changes  are  more  rapid  today -old  religious  dogmas  are 

falling,  our  system  of  values,  morals  and  mores  is  changing.  We  are  all  searchincr  for 
something  better,  for  a higher  social  ethic.  ® searching  for 

One  of  die  n^st  vital  needs  of  man  is  to  prove  his  worth.  Usually  this  proof  is  bv 

Sf  °u^  profession  can  make  a real  contribution  to  this  need 

of  man  if  we  maintain  activity  as  an  Important  segment  of  our  program.  Psychology  tells 
us  that  man  searches  new  activities,  fresh,  stimulating  and  rewarding  exper^nces 
Man  also  wants  meaningful  tasks  which  fall  within  his  range  and  ability.  It  is*  up  to  our 
profession  to  answer  this  challenge.  To  re-emphasize  the  point,  I would  not  like  to  ^ee 

doing  to  discussion.  We  cannot  doubt  the  effect  technology  wUl 
have  on  our  ^mre  and  on  the  social  forces.  Somehow  we  must  educate  our  future  citizens 

should  be  apparent 

that  we  as  teacheirs  should  know  society  before  we  help  change  it* 

Up  to  this  point  the  ideas  presented  dealt  w!fth  a world  society.  I would  like  now  to 
discuss  our  culture  in  the  United  States  as  being  a subset  of  the  to^  society,  ^e^rd 
culture  implies  a system  of  values.  These  values  indicate  to  us  what  is  worthwhile,  what 
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is  the  ultimate  good,  or  what  is  it  we  want  to  obtain.  These  questions  are  philosophical 
affective  domain,  an  area  to  which  we  in  industrial  education  do  not  give 
youth  are  questioning  our  culture  for  “what  is  real  in  this 
chnnw  V.  clmracterlatic  of  youth  is  idealism  and  the  concern  for  social  justice.  We 
m of  our  youth  are  concerned  with  such  a social  conscience 

system.  There  are  still  many  problems  left  to  be  solved.  We  in  tadusSal 
t-hi  assist  our  youth  by  helping  them  to  see  the  past  in  perspective,  understand- 

Kof  and  looking  to  the  promise  for  the  future.  All  cultures  have  a struggle 

conformity.  Tiie  mores  of  our  society  s^ek  to 
and  new  idei’for^rogreLf’'  ® P®°Pl®  "'orking  together 

^ ,,  !'  condition  is  a description  ol  changes  that  are  taking  place  In  our 

curriculum  today.  The  struggle  appears  to  mandate  a new  social  order  aJid  vSe  appear  m 
caugh  in  this  revolution.  We  have  not  heen  asked  to  partake;  we  just  happen  to  he 

^Lacriov  m u>®  revolution;  we  Sfme“el5 

. ^^’^y  °f  as  question  the  potentially  dangerous  actions  of  groups  and  in- 
dividuals yet  tae  revolution  goes  on.  There  doesn’t  seem  to  be  anyone  hi  tae  revolution 
asking  a^ut  financial  resources  or  due  process;  the  demand  is  for  action  Lrch^g^^^^ 
wita  T]  industrial  education  profession  are  caught  in  this  revolution  along 

^ 5 segments  of  our  society.  The  confusion  and  frustration  accompany  a 
Sf  life^’ S We  must  askoupelves,how  can  we  communicate  the  “signlffcance 

niiecsHon  Aii^Tf  ®achasthis7  Agam  philosophy  plays  a role  in  assisting  us  to  answer  the 
question.  All  life  rests  on  reconciliation  of  two  opposite  states;  (1)  stability  and  change 

Struggle  for  a place  in  the  sun”  or  peace  of  mind  on  how  we  can  live  in  the  en- 
L n Incidentally,  technology  has  two  opposite  states  or  faces.  One  face 

or  m ^ better  place,  the  other  the  reverse 

^ cur  progress.  Technology,  as  you  know,  is  a creation  of  man.  If  man 

we  LwS  control  the  technology  for  the  great  dream  of  mankind  tiSSi 

we  have  the  other  face  to  consider:  the  nightmare  of  mankind.  ' 

by  man^  I want  to  mention  in  this  nature  of  society  is  the  governing  of  man 

democracy  for  granted.  Democracy  ig  probably 
most  rapidly- growing  political  system  in  the  world.  We  may  be  naive  if  we  think 
democracy  is  so  good  it  will  just  have  to  “catch  on”  in  the  world  soonL  or  la^er 

ir  ^ fragile  state  Of  man  which  should  be  nurtured,  worshipped  and  protacted 

lest  it  disappear  into  the  obscurity  from  which  it  was  bom!  Demo^facyTs  basVd  ?Sn 

thi  fnSTJ  of  man.  Some  of  the  student  unrest  today  is  over  tae  gap  betwSn 

American  democracy  and  conditions  of  American  Ufe.  If  we  as  teachers  and 

In  conclusion,  it  appears  we  in  industrial  education  are  caught  up  with  discon^-enr^d 
^ a revolution  of  change.  There  are  many  contributions  cm  mSce  LTit^Sg 
being  maintenance  of  purposeful  activity  in  our  curriculum  Another 
presenting  the  past,  present  and  future  of  a technological  world.  Industrial 
^ sptem  of  values  In  their  teaching  of  “whkt  the  real  world  is  ^ 
of  tile  most  impo.^tant  values  to  learn  is  our  democratic  system  of  govern- 

society  designed  and  maintains  the  edufational 
nam??k  sociSy.^°''  improvement  of  man,  and  that  has  a great  deal  to  say  about  the 

Dr.  Talktngton  is  on  the  faculty  at  Illinois  State  University,  Normal. 


Decadence,  Renaissance  and 
industrial  arts  education 


Howard  S.  Decker 


The  American  Dilemma.  A 
in  both  the  richness  of  its  mines 


new  nation  was  bom  to  a continental  abundance 
and  its  forests  - the  fertility  of  its  soil  and  the 


unequaled 
clailty  of 
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moumataTaV  ™nd  eroanseTof  by  virgin  foresta.^reat  rivers,  vast 

tory.  These  '-problem?-  ^er“coSwlr?d  bv  sSb^^^^  *"  »ls- 

men  of  action  who  shaped  the  Am#>riran  materialistic  men  — 

politics,  education  and  in  reHo-inn  wp  n f «-u  fhe  American  mind.  In  football, 

is”  has  long  bee“|i„  of  tSfi^me^lcan ^?eam  ""-ere  the  action 

Ism  and  the  glorification  of  the  self-mad^^  maA  individual- 

expert,  of  the  intellectSal  and  olt^S  s^Sal  i iSS  the  role  of  the 

has  committed  its  destiny  to  the  hands  nf  thf^  good  or  bad,  American  society 

creasing  number  of  lntellecma*L4^  present  time,  an  in- 

blunders  and  despair  at  his  stupidity^  At  hest*^^v.^^  under  tols  order.  They  belabor  his 
serylng  of  assistance  &an  of  cJnsi?e  He  Hves  in  nian  is  more  de- 
fer a real  understanding  of  the  real  meanins  of  life  of  uncerminty;  an  age  crying 

his  ability  to  give  it  rational  ^ ^4  life.  Human  experience  has  far  outrun 

appalled  by  life's  increasing  compleSty  To"the"f^m^^^'^^*^°"*  bewildered  and  eyen 

to  light  new  problems.  Let  me  take  a^ew  moment  man,  eyery  solution  has  brought 

in  terms  of  the  common  man^ndSJ  probes  " ° contemporary  soclfty 

and,  'oAoursrSo?'oW  "m^  do  something  about  the  slums, 

housing.  Oyer  the  thirties*  neriod  mo-re  ar.n  ^ saw  i.,xs  as  slum  clearance  public 

down  and  people  displaced.  To  quote  a recent  SsSS  SfFOTlin?“°  “'f 

nart^w“frL'ofp1lbl“'l?!S  a f==embled  on  the 

If  you  measu?L  by  e1?e®of  S"™  "'.“'"P’'  “ 'rlbrnph. 

People  bGMn  to  not^oc,  U appropriation  and  the  number  of  units  built 

Er  iStL?  ^ 

the  l?:r?slng  lnetfl??n?y°ln  devoted  a cover  and  an  extended  article  to 

black  schooi“SL'?ftan  b^for'i"*^^^  =bUdren  attend  100% 

payoff  in  l968r^Mt?  maUs  4?  decision,  and  thaq  In  terms  of 

completed  high  school  and  rJiar  whit-#^  h?crii  o schools  earned  more  than  blacks  who 

four  or  more^ara  of  c“fe  ® school  graduates  earned  more  than  blacks  with 

of  a j4*%or4nyi:amatatar<^^^  p“-"°  ■'^^-yblad,  because 

which  are  programmed  S wnsuml  10  n«cem  of  made  In  aluminum  smelters 

hTlo^i4?e"erd,Tte‘’4‘’i?£H^^ 

and  haat^to  consum^e  *e  oxygen  In  all  22  rlvSJ  bafg,^  to  *e  UnUa1l1StS."'“"“ 

Nixon's  primary  goal  was  *m”hS^l  ^ September,  1969,  Just  six  months  ago.  President 

major  element  ofTe  aml-MaU^lteM^fJTrl^^^^  of  capital,  and  a 

tlon  spending.  On  April  1 a k if  75  percent  of  Federal  construe- 

?i!St?n4°4'orL=T5%t"cer4"at4^trorriJ^^^ 

and 

guemtSa.'"  attempts 

glvaXpe°?o‘K4To4™h%?ppS?f^^^^  ? reproduction, 

and  serylces,  design  the  de^hmln^  ^.4  ff-  i u 

believe  that  the  waking  out  of^thfs  t^ncGsf^-  process  of  his  evolution.  I 

several  major  steps  are  Necessary  machle°m  mis 
(1)  The  taking  of  accurate  inventories. 
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(2)  Reasoned  evaluations  from  the  assembled  data. 

(3)  An  evolving  of  limited  sacrifice  of  the  various  parts  of  the  problem  areas  to  in- 
crease the  strength  of  the  whole  system. 

aroused  and  weU-trained  minds  who  can  integrate  the  data  from  many 

XXwiLClS  • 

Until  the  state  of  the  society  - the  real  state  - is  made  a part  of  our  educational  cur- 
riculum, then  we  cannot  expect  realistic  assessments  of  the  role  of  the  individual  and  of 
our  social  institutions. 

Until  accurate  inventories  are  taken,  we  shall  continue  to  blame  pollution  on  man  or 
beast,  on  technology  or  capitalism,  on  the  poor  or  the  rich. 

Unm  we  make  reasoned  evaluations,  we  shall  continue  to  be  a nation  which  I would 
describe  as  having  efficient  systems  to  achieve  the  shabbiest  of  goals. 

Until  we  can  ^ordinate  our  action  programs,  we  shall  continue  to  treat  one  symptom 
o with  no  apparent  progress.  We  can  no  longer  permit  an  efficient  Ughway 

and  traffic  control  bureaucracy  to  turn  23  percent  of  the  land  area  of  a great  ciw  into 
highways,  freeways  and  parking  lots,  at  the  same  time  the  park  department  is  tearing 
up  parking  lots  to  make  more  parks,  or  permit  sanitation  departments  to  dump  garbage 
into  the  sea  and  then  criticize  the  department  in  charge  of  beaches  for  inefficient  disposal 
of  tho  same  garbage  when  it  washes  ashore, 

,,  Ap  American  Renaissance.  The  Renaissance  of  American  Society  can  only  be  accom- 
plish^ through  the  tra;:^smutation  of  tlie  present  dissatisfaction  by  all  elements  of  that 
and  Impulse.  An  impulse  that  will  infect  silent  and  vocal  majorities 

^ o^’  yellows  and  browns,  which  will  bridge  the  mo  worlds  of 

both  C.  P.  Snow  and  Spiro  Agnew. 

® dr^atic  reinapositlon  of  what  Hoffe:;  the  longshoreman  philos- 
opher, has  called  die  practical  sense  ’,  which  he  defines  as  “the  impulse  to  make  use 
of  ewry  resource  and  device  to  facilitate  and  expemd  the  world’s  work.’’  This  calls  for 

classical  Greek  preoccupation  with  the  intellect.  We  must  realize  that 
^ practical  is  cme  of  the  few  in  which  the  common  man  has  as  much  chance 

In  the  years  ahead,  the  stability  of  our 
society  wdl  depend  on  how  we  handle  the  untalenred.  It  is  imperative  that  the  American 
Renaissance  Society  provide  an  abundance  of  opportunities  for  purposeful  action  and  self- 
enhancement for  all  segments  of  that  society. 

Thi:^  our  renaissance  iJoclety  must  produce  significant  numbers  of  integrators  - ner- 
sons  trabied  to  handle  materials  from  a half-dozen  natural  and  social  sciences,  as  well 
as  the  advanced  technologies  in  computation,  manufacmring  and  energy  utilization. 

EQu^m,  America  must  come  to  grips  with  the  increasing  dreariness  of  life  and  work 
and  of  me  accelerating  popularity  of  escape  as  relief  from  ennui.  Technology  and  com- 
munication m^a  have  exposed  each  of  us  to  a fantastic  numT^er  of  outs.  Cars  become 
escape  machmes  -where  we  escape  to  the  Caribbean  or  -scape  by  shooting  heroin. 
A massive  effort  must  be  made  to  relieve  the  tensions  that  drive  people  toward  goals  they 
have  never  chosen  — toward  jobs  that  are  empty  of  challenge  and  toward  escapes  that 
destroy.  CoratructWe  escape  avenues  must  be  created,  but  more  Important,  the  condi- 

?n!I?oi?,5r,  ^ fertlUty,  of  low  self-esteem,  of  prejudice,  of  filth  and  of  useless 

education  and  no  jobs  must  be  quickly  alleviated. 

In  the  ^cade  of  the  seveiities  it  is  imperative  that  America  devote  an  important  part 
® *e  pursuit  of^new  dimensions  in  human  existence,  a renaissance  of  the 
nui^n  spirit.  To  do  less  will  give  credence  to  the  new  Luddites  and  tlieir  “let’s  go  back 
Sck  womb’’  movement  and  the  anarchists  who  call  ours  a much-flawed 

„ . lOjjus trial  .Art^  and  the  Renaissance  Society.  It  is  essential  that  industrial  arts  play 

rejuvenation  of  American  society  during  the  decade  of  the  ’70’s. 

asked  to  do  so.  The  entrenched  disciplines  are  already 
de^ading  the  ear.y  attempts  to  establish  urban  planning  and  ecologlcajly-oriented  in- 

^ SdusSa^^«rr«""®‘T  ^ believe  they  will  be  more  courteous  to 

’biockaH^*  should  our  profession  permit  jurisdictional 

snooxsm  or  our  own  past  idiocies  to  deter  us  from  a 
large  and  imj^rtant  role  in  the  renaissance  of  the  ’70’s.  We  must  do  now  what  must  be 

aSd^bet^^n  f ^’^^'fsejjetween man  and  his  work,  between  art  and  science, 

® ^ intellectual  and  the  common  man.  There  are  any  number  of  ways  in 

which  this  can  be  accomplished.  My  favorites  are;  ^ ^ 

(1)  Industrial  arts  must  begin  a careful  study  of  the  environment  and  the  effect  of 
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SSdy°i^ve  S °1^°"  ■">'««“  «« 

Hnn  mustcondnue  to  relate  to  ‘'thatpractloal  sense”  that  Is  the  founda. 

<i--l°pn>ent  ntay 

rlala'2.S?s’er^d7h»o^^^ 

PVC,  oxygen  ftm^ces  and  hydraulics,  internal  combustion  engine  Ld  Se^mSuSr.  ’ 
M IncListrlal  arts  must  not  relinquish  its  long- standing  role  as  a catalvtic  fio'#:»nr  -in 
soci?ty!°''^^  nurturing  of  a creative  response  among  even  the  most  untalented^ln  our 

vlde^So^^^esSoL^^lTm^^^^  broaden  Its  Interests  and  strengthen  Its  efforts  to  pro- 
cluderrrk"LX"ei:J!tea?^^^^  rewarding,  and  this  In- 

This  list  CM  be  extended,  modified  or  completely  replaced  by  a list  of  vour  favorltsH 
One  fact  remans:  Industrial  arts  teachers  in  our  ae?onda^  Lhools  are 

catorfiris^M^rSfm  ^oS^is!  Is  teSher 

this  about.  Now,  direction  and  the  spiritual  renaissance  to  bring 

Pr.  Decker  is  chairman  of  fhe  industrial  Studies  Department,  Son  Jose  (California)  State  College. 


Th©  illusion  of  technology 


Rex  A.  Nelson 

me  begin  by  '.’.escribing  how  I came  to  the  study  of  technology 

trial  aSr  bSt^wha?°nloh«wS*”®^'^^^  what  1 called  Indus- 

but  hat  probably  was  poor  relation^  of  manual  tralnine  The  fiiel  which 

my  ^me  was  the  Joint  exercise  and  hacked-up footstools  which  ^r?beS  system^^ 

thrown  in  the  trash  Can  along  with  the  Irrelevant  knowledge  anTskliSl^^^ 

my  students,  I can  remember  one  of  my  biggest  bursts  of  flame  was  an  attemnt  to  a 

to  only  ? broad,  since  It  could  have  been  llmltS 

to  omy  a study  of  the  face  side  and  tongue  end  of  the  framing  souare  Pmhahiv  « 

fa”4  S"Vt 

fact  that  technology  was  being  used  to  trivr»  at^tna  m t^taro  ® [c»_iuioxogy  me 

by  the  profuse  use  of  the  terSf.  ^ endeavors  of  man  was  evidenced 

°li  broad  usage  of  the  term  were  such  titles  as  mental  health  tech- 
imlopr,  pol  ce  science  technology,  industrial  technology,  mechanical  cechnology  elec- 

wood  technology,  educational  technology.  S'lnflnl- 

Many  deflations  which  were  found  related  technology  to  the  framework  of  Industries 
which  purported  to  rn^e  material  things.  This  did  not  apgar  te  give^ub^tanc?  to 

industries  that  made  material  things,  any  more  than 
it  did  to  the  Idea  that  technology  was  wholly  a result  of  these  Industries. 

It  appeared  that  many  people  In  an  area  termed  "industrial  technology”  were 
IS  iSflc'^tSf  tofs^fn  industry,  rather  than  the  cause,  technoTo^,  Ste  pl^S^menSn 
£5  i “jstance,  myopic  man  was  attempting  to  make  tlie  effect,  Indus- 

^ ” recognlxlng  technology  as  a force  to  be  dla- 

This  personal  survey  placed  me  in  dxe  larger  frying  pan  of  technology.  The  survey 

?Sfc£lves^wh£lf  -,)£rSbS£f  wlAout  becoming  prernaturely®Lvolved  in  the 

aajectives  which  were  being  used  to  describe  technology.  This  approach  also  made  it 

a"S?ll?ec‘ln!ri=pa'rt“oTie'^ir^^^^^  aftePTe^lvl!!^  X^Vr' 
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sources  presented  evidence  that  technology  is  applicable  to  any 
man.  Consequently,  the  combined  identification  of  technology  and 


Three  areas  of  man's  efforts  appeared  quite  obvious:  one,  man  is  attemptlne  to  find 

ties-^^aSthr^e'^mf^^^^  to  determine  what  should  be  In  the  humani- 

?i  !'  apply  technically  his  leanilng  in  the  vocaMons. 

The  missing  link  appeared  to  be  that  man  ended  each  dream  with,  "If  only  It  could  be  I" 

answer  to  th^is  dream  of  "If  only  it  could  be".  Is  change.  Obviously 
“ ' Is  a natural  change  which  Is  not  satisfactory  to  man.  Consequently  man  sets  out 

lntovvhathedetermlr.es  should  be.  The  Instilment  he  uses 
to  accomplish  this  purposeful  change  is  technology. 

^“t  technology  is  the  missing  link  and  man’s  Instrument  for 

th®  necessity  of  answering  the  question  of  where  does  man  apply 
this  Instrument  of  purposeful  change?  **yy^y 

A search  for  an  answer  began  with  defining  what  was  believed  to  be  relevant  areas  of 
man  s endeavors.  The  dictionary  definitions  divided  man's  endeavors  into  natural  "of 
or  pertaining  to  xhe  exlstl;  ^ rder  of  things";  physical,  "relating  to  tTe  maSl  un?- 

cfety  or  iSC-anlza^tio?'”^"®  pertaining  to  so- 

<.  Mg^-VYrHlll  El  edla  of  Science  and  Technology  described  technoloev  as 

reYur^m'ictiv"^^^^^  industrial  processes  but  apph.^able  m an^ 

These  and  other 

recurrent  endeavor  of 

these  endeavors  would  appear  as: 

(1)  Natural  Technology 

Man’s  purposeful  pursuit  of  change  in  tlie  character  or  disposition  of  the  natural 
form  or  condition  of  man  and  animate  objects. 

Physical  Technology 

Man’s  purposeml  pursuit  of  change  in  that  part  of  the  environment  which  Includes 
purely  physical,  including  man-made  factors. 

Psychic  Technology 

^en'omen^”^^^^  pursuit  of  change  in  the  purely  psychic,  mental  or  spiritual 
f ocial  Technology 

Man’s  purposeful  pursuit  of  change  In  the  cooperaQve  and  Interdependent  nature 
ox  msn* 

aa  areas -natural,  physical,  p ychic  and  social -are  to  technology 

?h^  “science;  arts  and  literature  ar?  to  the  humanities;  and  Zb 

the  innunr  .rable  operational  and  technical  skills  areas  are  to  the  vocations 

identifies  and  utilizes  the  effects  of  technology  in  each  of  theafore- 
mentloned  areas,  man  has  neglected  to  Identify  the  commonalities  of  technology.  The 

himself  with  technology  in  each  of  his  endeavors  seemingly 
ould  indicate  that  technology  Is  not  unique  to  any  one  endeavor  but  something  brought 
to  die  ei^eavor  by  man.  Consequently,  It  would  appear  that  there  are  certain  axioms  of 

appllc^le  to  a multitude  of  usages  by  man  and  which  could  be 
studied  and  applied  in  a purposeful  rather  than  an  incidental  or  accidental  manner.  The 

technology  by  fragmenting  it,  rather  tlian  by  dealing 
uon  and  ft.  “ap^S.5an  of  severely  restricts  the  IdenOflca- 

presence  of  technology  in  tho  physical,  especially  the  "man- 
’ts  ^InfluSS’  ^®®,P^®®®"“^^®>’,v)ptlmum  external  appearance  to  everyone  and  made  plain 
on  life.  Technology  as  a force  in  the  present  social,  psychic  a 'd  natural 
aspects  of  man  is  not  ns  obvlot.s  nor  can  It  prosontlv  bo  subjected  to  a calculus  of  effi- 
ciency or  hold  to  an  inflniieslmaJ  mntlicmaticnl  rigor.  I- ssentlally,  technolo  gy  in  those 

innocuousness  and  docility,  and  nearly  everyone  remains  uSIware  of 

purposeful  application  of  tcchr.ology  in  the  social,  psychic  and 
natural  endeavors  of  man  also  has  not  aroused  a great  deal  of  interest.  Practical  methods 

San  ^verei^.ty  over  the  naturai,  social  and  psychic  terrain  of 

UTiprovlng  condltlons  without  civil  war,  or  personal  and  political  ego 
.7  I'i’  seldom  been  a value  of  systems  based  on  economic,  social  and  po- 

* Furtherinore,  if  technology  is  not.  purposefully  applied  to  bring  about  a 

doubtful  Whether  technology  or  any  other  intercedent  will 
be  acceptable  to  put  an  end  to  the  internecine  conflicts  which  beleaguer  mankind. 

ft  10 


.3) 


(4) 


Physi''ca'l’°eS!icOTorl  ot  Sr®?  mav”  K '<=chnoIogy  on  tho  non- 

more  rewarding,  to  man  than  changes  In ohvslca\  Ldln vovo  damaging,  or 

between  the  pursuit  of  chance  ix^  thl  ^ ^ L the  real  difference 

the  fact  that  the  prediction  ^and  # i!  endeavors  of  man  Is  In 

present  realm  of  man's  use  and  understancSng‘'Sf“lch^ffr^  endeavors  are  vdthin  the 

are  com1nruUer°mrsc'r^Sny“ot°f^^^^^  Industrial  endeavors  of  man. 

In  a more  precise  learning  but  also  is  r.r^a*r.nHn^^  scrutiny  is  not  only  beginning  to  aid 
and  Inter-actlons  of  man  Whether  or  nor i ® Problems  about  the  Intr'a- 

and  Intra-actlons  o'  ma’n  r f "°u  ''"‘^^nology  Is  purposefully  applied  In  the  inter- 

chance,  rafter  man' puZsS  LX  to 

will  provoke  friction  lolts  and  ^ g tecl^ology,  these  changes  will  be  painful  and 

itics^an^putSseSlly^^irpn"?  teci^S 

becomc  the  objective  of  hls  own  te-hnof^cv  Thil  Inter-actions  of  man,  he  will 

preservation  or  fulfillment  of  an  eciuillhrl-^*  promise  of  the 

ment.  and  wi.  on  man.  equilibrium  between  man  and  man,  man  and  his  environ- 

l”u‘ld  the  vital  missing  Ilrtt  in  edu- 

Tam1:o^nVnc1Sd^  Ss'I?LfS'ha^ i"  “l" 

Applied  Genetics-  T*ho  j ^ niaterlal  sucL  ;.s  that  covered  in  a book  on 

t~^S5to^-  - Teehnology  of  Inheritance  or  to  carry  out  a program  In  psychlatrl? 

IndusSy,  'ftr'oXXlMSorot  ft?  experiences  Involving 

vocaaoLl  TeveTC  lndumry  lXthe?XX  mXrnrftl-  T “ntlted  to  thf 

only  the  operational  and  apScadon  m dn i largely  limited  to 

materials  in  shape  and  comp^ltl^  to 

technological  functions  whlch*^ industrv  't'  ®‘^^®®®®»^blles  and  products.  The 

Trial  ar^  neglected.  If  no/d2h berateirs^h^^^^^^^  In'Sflndus'! 

poUuUoTls%nrorSi®e“hotte^^^^ 

h^:X^ucX'„Xe"eL-g" 

opinions  of  the  conlumSr  for  pr^Jet  evaluating  attitudes  and 

training,  re-tralnlnv  rori?«ii^  Personnel,  employee  services  - hiring, 

-planning  and  control)  l.e  scheduh'-j  • ouaHtv  Promotion,  plant  and  process 

and  purchasing;  and  (8)  Secretarial  and  industrial  find  plant  engineering 

ing  the  legal  entity  of  the  organization  ® ®J^e®®.  1-e.,  advising,  executing  and  protect- 

techn^oTi?\t‘;rr*?fiSs“S  -y.  the  Industrial 

nologlcal  function/  vAtWn^°ndiistr^%^M  nr^s^em^^  present  the  tech- 

wlthln  Industry;  (3)  to  assist  th^^l’f.irifS  T technical  and  application  functions 
relationwhips"  nnd  /4)  to  loin  tho  understanding  the  man-physical  technology 

lonrncr  ,o  Xdc^Lud  ftf  m»n  LX™  ' Icchuologlos  In  nssIstiL  dm 

mon-s  endervoL  mchnology  (purposeful  change)  relationship  in  of 

agre?  w°ft  S'X2Sdmi‘‘in?L,‘Tt"f  of  technology  for  Industrial  arts  would  dls- 

man  as  a ftinker  rLm®LXL°““.  technology  la  and  rtould  be  n nmdy If 

of  hls  efforts  in  these  areas  f'am  an  organizer  and  a benefactor 

transports,  mahL.^^XTzVs^Ld' L?e?Im 

goods  a?d‘s°e"X'c?s  "’XaXX “SLrgatS^en'complex  m provide 
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Axioms  of  technology.  Before  summarizing  and  attempting  to  set  a stage  of  axioms 
for  technology.  It  is  necessary  to  restate  certain  premises  which  are  a synthesis  of  this 
work  and  other  writings. 

The  first  of  these  premises  would  be  that  technology  has  no  substance  or  meaning 
apart  from  mankind.  Technology  Is  an  integral  part  of  man  and  results  in  a constant 
attempt  purposefully  to  change  what  Is  Into  what  could  be  based  upon  what  should  be. 

Technology  has  more  influence  upon  the  direction  and  development  of  man  than  either 
the  sciences,  humanities  or  vocations  simply  because  Its  objective  and  result  are  pur- 
poseful change.  The  Influence  of  technology  can  most  easily  be  observed  In  the  fact  that 
nian  knows  more  about  what  Is  f science!  than  he  can  apply,  change  or  use;  he  can  dream 
about  what  should  be  (humanities)  and  ends  each  dream  with,  ‘Tf  only  It  could  be”  ^tech- 
nology).  ' 

Another  premise  is  that  boi’h  historical  and  present-day  experiences  point  out  the 
presence  of  a force  unique  to  ma'".  that  constantly  causes  man  to  seek  out  and  bring  about 
purposeful  change  in  hlmse’.i  and  his  environment.  This  complex  motivating  force  Is 
unique  to  man,  especially  r>  that  group  of  men  termed  technologists.  This  force  Is  not 
present  in  other  subjects  of  the  environment  of  which  man  Is  a part. 

Based  upon  these  state.1  premises,  the  following  axioms  are  presented  as  charac- 
teristics of  technology  and  subsequently  as  purposes  and  content  for  study  and  application. 

1«  The  natural  parts  of  the  creation,  including  man,  are  subject  to  purposeful 

Axiom  IIj  The  physical  properties  produced  by  man  from  natural  elements  of  the 
environment  are  subject  to  puri?oseful  change. 

Axiom nij  The  Ideas  0''^'.  .'wed  wltl'in  the  mind  of  man  are  subject  to  nurcoseful 

change,  ^ 

A.xlpni,  IV.  The  innate  parts  or  characteristics  of  man  are  subject  to  purposeful 
change.  ^ ^ 

Axiom  y.  Man  functions  with  technology,  preceding,  during  and  following  purposeful 
change,  and  will  only  accep':  absolute  eflftclency  as  the  entity  of  technology. 

Summary.  Technology,  man’s  unique  tool  for  purposeful  change,  no  longer  functions 
at  only  designated,  precise  and  defined  times,  but  Is  now  a spontaneous  movement  result- 
ing from  the  motive  force  of  man  with  concerted  effort  along  simple  and  irrefutable  lines. 
Technology  is  not  the  solution  but  is  the  indispensable  instrument  for  all  meaningful  solu- 
tlons  Md  resulting  change.  Technology  is  ^rfectly  adapted  to  solutions  In  that  it  is  not 
limited  to  parts,  wholes  or  existing  knowledge,  but  may  involve  any  or  all  rationales  and 
means  needed  for  a desired  change  In  a problem.  Technology  is  perfectly  efficient  to  all 
solutions  In  that  it  la  consummated  only  when  the  perfect  and  complete  solution  to  a prob- 
lem is  not  only  found  but  applied  to  bring  about  a desired  change  In  a situation.  Since 
purposeful  change  rather  than  simple  discovery  Is  the  prerogative  of  organized  tech- 
nology, It  becomes  a force  applicable  to  all  solutions  simply  because  a basic  principle  of 
any  solution  is  a resulting  change  in  tl  e problem. 

The  profuse  t -,e  of  technology'  by  man  In  areas  which  he  designates  and  Li  which  he 
speclaUzr.;  can  be  Identlfii^d,  It  now  becomes  the  responsibility  of  man  In  these  frag- 
mented ai  IS  to  recognize,  learn,  teach  and  apply  the  axioms  of  technology  in  order  that 
tms  unlqut  motive  force  of  man  can  be  fully  applied  In  proceeding  toward  absolute 
efficiency  In  his  existence. 

The  provincialism  of  the  present  simple  liberal  arts  and  science  education  system, 
along  w.ith  the  human  operative  training  system,  must  be  subjugated  to  the  totality  of 
developing  man.  An  educational  s/gtem  which  only  develops  man  as  a theorist,  dis- 
coverer, opera 'or  or  technician  leav<a  change  to  chance  raUier  than  to  purposeful  pur- 
suit. In  order  o be  complete,  thesysum  needs  to  be  extended  to  Include  the  development 
of  man  as  both  die  recipient  and  prod  teerof  purposeful  change.  The  neglect  of  Industrial 
arts  to  Include  purposeful  change  areas  of  industry,  or  tlie  industrial  technology,  seems 
to  be  a mockery  when  we  look  at  our  objectives.  This  mockery  will  only  be  eliminated 
when  physical  technology  becomes  an  integral  part  of  our  content  and  a study  of  man's 
purposeful  change  In  the  physical  and  man-made  environment  is  purposefully  rather 
than  accidentally  or  incidentally  pursued. 

Of  the  areas  pre’dously  described  - science,  technology  and  the  humar.ities  - only 
technology  appears  as  not  being  purposefully  identified  and  presented  as  a body  of  knowl- 
edge for  awdy  and  use  by  man.  This  nej  gence  seems  a mockery  when  only  technology 
appears  to  have  the  components  necessary  ^ bring  about  p arposeful  change. 
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The  nature  of  technology 


Pouf  W.  DeVore 

TechISloS''TIa?'teOT°  “b^bigtor  man,  particularly  In  recent  years, 

great  hoPM  -nd  ir  anv  fSS.  * Th.  * Phenomenon  which  has  elicited 

ieems  m SoraSf  technology,  the  less  he 

co„c?;;e?“5.  S!?mr  ''  im^l'JattZ.""  Phenomenon  are  becoming  more  and  more 

we  are  living  in  the  midst  of  a technological  revolution  we  are  be 

ty  the  destruction  of  all  human  and  political  values,  n,  p,  143) 

righUy  ^so^^^echnolotw^fs^n^^t^  technology  seem  perplexing  and  ambiguous.  And 
only  wl«c  « la  a created  phenSTnonin.  “ 

technology  was  not ”“aSd  S'"  all  TH  w^ld  be  no  technology.  However, 

F/rsn°P  m ‘"'“’■"“'‘hh  ™lS,g"tor 

nolo^  " rLly  "^0  “ determine  the  namre  <„■  , . 

iei^lT,'  ii 

poin^  It  is  , attam^  to  see"^ thi  r^SeTthii  iola'S^iSS^'" 

recem  5m«%S7o‘?t«rS’rSso^m  technology  la  a Venture  ot  relatively 


o 
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recent  years  has  the  study  of  technology  been  considered  a wortliy  en- 

has  been  required  to  collect,  analyze  and  synthesize  sufficient  data  to  focus 
attention  on  the  nature  and  structure  of  technology. 

(3)  There  has  been  a failure  to  recognize  the  quantitative  difference  between  primitive 
ecology,  craft  technology,  mechanical  technology  and  modem  technology. 
Confusion  has  resulted  when  men  fail  to  -allze  that  the  technology  of  today  Is  In  no 
the  primitive  or  craft  technology  of  yesterday.  It  is  also  the  failure  to 
realize  that  the  social  and  cultural  climate  of  the  society  In  which  technology  exists  de- 
termines to  a large  extent  Its  nati*re  or  characteristics,  Tho  technology  of  today  Is  an 
entirely  new  phenomenon.  Whereas  primitive  technology  had  no  reality  in  itself  but 
served  merely  as  an  Intermediary  between  man  and  his  environment,  modem  tochrologv 
nnH  substance - become  a reality  In  itself.  (11,  p.  63)  Man's  concept  of  himself 

and  his  technology  is  different  today.  He  views  himself  and  his  ’.vorld  from  a different 
perspective,  a perspective  aided  by  the  new  technology.  As  he  does  so,  he  discovers  that 
technology  is  rnore  ^an  hardware.  Most  students  of  the  phenomenon  have  concluded  that 
the  influence  of  technology  on  culture  would  be  unintelligible  if  technology  were  under- 
dS?ne  "k  1^5^"  hardware  (23,  p.  492)  It  is  many  things.  One  can  attempt  to 

cmrnrj,  w sterile  and  produce  little  fruit.  The  complex  human  and 

Sft^re  if  techioto  described  if  one  Is  to  obtain  a true  understanding  of  the 

discussion  of  the  nature  of  technology  must  Include  man.  It  must  in- 
thWQ  s society  and  his  culture  because  technology  is  more  than 

SSeiv  ir  Soes  about  tasks.  Perhaps  more  appro- 

*«J^  a;,d  pr^c^cSSfd“ig  practical  purposes,  including  bod.  the 

notes  ^at  technology  Is  a Greek  word  and  was,  in  Greek  times,  a discussion 
of  the  human  arts.  It  was  concerned  with  man  doing.  The  Greek  word  for  art,  Interest- 
1*1  ^echne.  It  signified  the  powt  or  capacity,  habit  or  skill,  and  the  intellectual 

n make  3 product or  an  artifact.  (2,  pp.  151-152)  But  these  are  only  defi- 

nitions and  do  not  enable  us  to  understand  the  true  nature  of  technology. 

in — beginning.  The  beginning  of  understanding  the  technology  of  today  Is  the 

be^nnlng  of  the  technology  which  characterizes  our 
f“  analyzing  technology  prior  to  this  period  and  comparing  it  with  the 

technology  that  followed  that  one  can  obtain  an  understanding  of  technological  progress 
eo  necessary  to  comprehending  the  nature  of  technology.  ^ ^ ^ 

technology  of  socletlet  :h  preceded  ours  Identifies  characteristics 
apei„ific  to  those  societies  and  tlieir  technok  -jy. 

(1)  Technology  was  applied  only  in  certain  narrow,  limited  areas— the  life  of  the 
group  was  best  described  as  non- technical.  (11,  p.  64) 

(2)  Technolopr  In  primitive  socletlet.  occupied  a very  small  portion  of  the  day  com- 
pared  to  the  leisure  time  devoted  to  sleep,  conversation,  .ames  or,  best  of  all,  medi- 
cation.  (11,  p.  o5) 

^clal  groups  were  very  strong  and  closed  to  outsiders. 

Technique  spread  slowly,  mainly  because  It  bore 
the  stamp  of  a whole  culture.  (11,  p.  68) 

evolved  slowly.  Until  die  eight  nth  century,  technical  worV  was 
purely  pragmatic,  inquiry  was  empirical  and  diffusion  slow.  Almost  uncons  ously 

?■  and  controlled  Its  use  and  influence.  (11,  p.  69) 

Son?.?  . r reserved  a choice  for  the  human  bel.ig.  Some  societies  -ere 

?n  ^ f e xploitation  of  die  earth,  toward  war,  conquest  and  expansion 

in  all  forms.  Other  societies  were  Inwardly  oriented;  they  labored  Just  enough  to 
support  themselves,  concentrated  on  dicmselvcs.  They  were  not  conceded  wid° 
material  expansion.  They  erected  solid  barriers  against  anything  from  widiout. 
x-C-*-#  P»  /O) 

have  tools  and  w^yg  techniques  wore 

intrinsic  to  Wg  way  of  life,  and  his  way  of  life  detemiined,  to  a considerable  degree,  the 
t -hnology  developed  or  adopted.  Itis huportantto  note  also  thrt  the  t<x)ls  of  the  primitive 
and  craft  eras  involved  tools  and  techniques  which  could  be  invented  over  and  over  again 
by  an  mdividual  man  with  limited  experience  and  limited  physical  resources.  No  written 

techniques  were  not  that  complex.  Not 
so  the  technology  of  today  I The  technology  of  today  is  knowledge-based.  There  are  written 
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soiroes"^  formulas.  Man  is  dependent  on  other  men  for  information,  knowledge  and  re- 

and  became  self-^s°Lniifg^  ^This^resulted'^f^^m"^^^  ^ eighteenth  century 

nology.  Prior  to  ^is  timf  techn^f.,cJ?  establishment  of  rules  for  tech! 

were  adopted  with  no  particular  Saso?^  COTve^Ho!?f  conventional  rules  which 

than  technology-centered  and  consistSd  ?f  ‘^i^ltt^re-centered  rather 

anvil  twice  before  striking  the  metal!  (t  P.  339)  ® hat  or  striking  the 

accomning^f^r  ^eff!^Hyenes^~cha^  i^les  based  on  a set  of  formulas  capable  of 

longer  be  accepted  on  empirical  ev&en<S  technolcgy.  Effectiveness  could  no 

Some  believe  Ls  was  Te  be£nnIi?of  t^  1°  Joiov^.  (3,  p.  339) 

of  the  rules  that  control  thi  produ?ti™  pSJSes  Perta 

Vi"?  ansf  “ p^75T  “ 

s^lrS5K:'’iSS£!"frT^^ 

for  this  form  of  knowledge  was  estiblSSd  ^ Th^foundaV-  foundation 

ments.  (6,  p.  345-6)  estawished.  The  foundation  rests  on  three  critical  ele- 

SiJ  ftid  organization  of  existing  knowledge. 

(2)  Systematic  analysis  of  the  knowledge.  ^ 

(3)  Publication  of  the  knowledge. 

with  certain  weU-SfinedcL?a^^^^  technolo^  - a technology 

One  of  the  characteristic*?  nf  ^ u i oin  man  s primitive  technology, 

ie  called  self  direSon  o?lu»ma  b^tanlngs.  li 

between  two  methods~or  tictoioues^'r  wave'  of  ^ ^ means  that  tlie  choice 

SaTrnotfiSS.'^yVtem^^^^^^  ?""ui?d'  “'I^isVame 

on  oeY!Sd~  S based 

rd''5,‘^e?ch^Ka^ertd%^uS™ 

reacted  and. technj^c^ 

no  dSlftt  howeVr!*?!  teySolo^ta;  S'?ha°«^t P^«ss.  Ttere  Is 
a c -eated  phenomenon  ^oTnm  a artificiality.  Technology  is 

creation  of  an  artificial  system.  ^ ^ f°  Ellul,  technique  as  art  is  the 

bellevS^iJ  un^lerSminnfdisStveJ'ih^  created  is  not  rational.  He 

Western  culture  is  based.  f25  d vhich 

linearity  and  singularity  of  our  eMer?^i!^^  rational  cosmology  is  based  on  the 

nology  thrusts  upon  man  amultlnl^it-»!and  •*  technology  is  not.  He  believes  tech- 

creatl  serious  p?Sbfoms  Sr  ioS  f experiences  which  will  ultimately 

point.  ^ Interaction  of  experiences.  McLuhan  u.ses  the  movie  to  explain  hil 

of'seque''nce  ^nd^co  lemfnn T‘  ^J'cchanical,  carried  uh  from  the  world 

ture-!a  trans^ltion  r world  of  creative  configuration  and  struc- 

transition  from  linear  connections  to  configuration,  (22,  p.  24) 

ccnfigSStionf  hav"'’“'  CI,‘‘ to"  aoSl^  New  patterns  and  new 

During  discussion,  u the  Haruera  Pdi^sider  the  new  tecbnoiojty. 

hers  iaSrur»°S.  a rr*  -of--  “n  “".Technology  and  -ociety,  one  of  the  mem- 

connections,  new  conflgu rations,  it  i4s  suggSted°S^^‘  “ attempt  to  show  net 


pres?^,'rn°g°ana?g^'i^^^  t-"nef°rming.  transporting  or 

S gy,  mt.  er,  mform;ition,  people  or  the  environment,  so  that,  for 
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example,  a shift  from  hydro-electric  to  nuclear  power  Is  seen  as  a change  in  a 
wuy  of  transforming  energy.  (23,  p.  480) 

A third  major  characteristic  which  describes  today's  technology  is  monism.  This 
means  tliere  are  no  Independent  parts.  Technology  Is  an  organic  whole.  'Regardless  of 
'^ere  a given  technique  is  used,  it  presents,  everywhere  and  essentially,  the  same 
character^tlcs . (li,  p.  94)  For  instance,  technology  transcends  political  and  ideo- 
logical differences  in  e-  h areas  as  the  precipitation  of  regulations  for  the  efficient 
operation  of  intemationax  postal,  air  and  surface  transport,  telecommunication  services 
or  world  health  policies. 

The  nature  of  technology  is  different  today,  as  are  the  problems.  And  tiie  character 
of  minking  involved  in  today's  technology  is  determined  by  the  problem.  Technology  is 
problem-orienisd,  and  it  is  the  nature  of  the  problems  that  determines  the  thought  proc- 
esses required.  For  instance,  McLuhan  cites  the  fact  that  the  “content"  of  any  medium 
bllnas  us  to  the  character  of  the  medium.  The  way  one  views  the  world  determines  his 
problem  awareness  and  the  way  ’’e  states  a problem.  IBM  is  an  example. 

When  IBM  discovered  it  was  not  in  the  bv'sfncss  of  making  office  equipment  or 
business  machines,  but  that  it  was  in  the  business  of  processing  information, 
then  It  began  to  navigate  with  clear  vision.  (22,  p.  24) 

We  thus  discover  that  technology  is  much  more  cognitive  than  previously  believed. 
In  fact,  it  enjoys  considerable  cognitive  autonomy. 

We  also  discover,  as  the  question  of  the  nature  of  technology  is  pursued  that  there  is 
a quantitative  difference  between  the  mechiinical  systems  of  the  past  and  uie  cybernetic 
systems  of  today.  Among  the  several  quantitative  changes  in  the  development  of  civiliza- 
tion, Including  the  discovery  of  a tool,  the  discovery  and  deliberate  practice  of  agriculture 
and  the  tadusmal  revolution,  was  the  discovery  that  one  tool  could  be  used  to  make  another 
tool.  This  idea  or  concept  was  the  beginning  of  machine  tools  (tools  used  to  make  tools) 
and  the  early  industrialization  of  mass  production.  Tlie  development  of  machine  tool u 
provided  the  base  for  industrialization  to  accomplish  its  accelerated  growth. 

These  tools  WAre  different  from  the  tools  of  the  primitive  and  craft  eras  of  technology. 
The  production  of  the  machine  tools  and  other  specialized  tools  of  the  mechanical  era 
separated  and  specialized  as  mechanization  increased.  What  was  once  done  by  one  man 
was  SI  Vdivlded  and  fragmented  into  inany  operations,  often  accomplished  in  widely  sepa- 
rated  geographical  locatfouj.  Man  became  dependent  upon  others  and  established^  within 
the  Itoita  of  the  transportation  and  communication  networks  of  the  age,  national  entities. 

The  technology  of  today  is  different  from  the  mechanical  era  of  the  recent  past. 
It  contains  the  elemcxit  of  technical  unlversalism.  There  is  the  development  of  an  organic 
whole  and  a uniting  of  functions  rather  than  fragmentation.  This  has  come  about  largely 
because  erf  new  information  and  control  techniques.  Man  discovered,  when  he  began  to 
automate  his  mechanical  machines,  that  automation  involved  a process  called  “feedback" 
and  that  feedback  was  informatloTi. 

That  means  introducing  an  information  loop  or  circuit  where  before  there  had 
been  merely  a one-way  flow  or  mechanical  sequence.  (21,  p.  307) 

JHie  new  technology  gives  primacy  to  unity,  process,  information,  learning  and  inter- 
f.r  ® unlversalism  to  It  wherever  it  exists  and,  as  Ellul  reminds  us. 

In  all  countries,  whatt  /er  their  degree  of  civilization,  there  is  a tendency  to  aoDlv  the 
eamc-  technical  procedure."  (11,  p.  116)  ^ ^ 

A global  netivork  has  been  established  and  national  technological  economics  now  re- 
quire access  to  the  materi*  1 resources  of  the  whole  earth.  E /eryonc  is  re  lated  ’ 'o  one 
is  entirely  self-sufficient.  The  mass  has  become  critical.  It  now  depends  on  pt  increas- 
ingly shared  pool  of  freely  available,  quickly  transferred  information  and  knowledge  to 
sustain  the  process.  (20,  p.  268)  There  is  a unity  mandated  by  technology. 

Tliis  n-,  w reality  and  the  new  possibilities,  created  by  man-singular  which  affect 
u-.  ’-plural,  have  come  about  largely  because  knowledge  has  become  a prime  industry, 
(8,  p.  264)  The  new  techno 'ogy  is  knowledge-based,  ai<d  energy  and  production  tend  to 
fuse  with  information  and  learning.  (21,  p.  304) 

Once  again,  however,  when  the  critical  mass  has  been  reached,  vixen  the  system 
reached  proportions  of  the  size,  scale  and  complexity  which  challenged  mem's  ability  to 
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and  declalon- 

aa  cyternetlM.  “'<iple*.  global  networks  of  technology.  We  Icnow  this  development 

creatS“niw  reflf^r Ve"a*rfl5S*m^  Man.  through  technology, 

grees  only  S a certam  level  ^ limited.  It  — Ud  pro- 

s=-  “sr  : sS“:£*Sr*S 

gn’^i^Flfl'S^ 

m.nute.  And  then  a switch  to  a new  technology  often  occurs.  (26,  pf  435)  ^ 
stan-togr*  ° r '«ray  1 Of  technology.  We  have  a tool  whlcli  aids  our  under- 

wlth  pw‘=coL"er^*'^icrm  “O  provides  man 

view,  an  organic  whole  We  knnwH.  ^ * 4 ° ,P  f and  systems  point  of 

communicaSi  un^te  and  actiWtie^^^  ® collection  of  interrelated  and  inter- 

tion.  It  is  confirma. 

and  society  ° We°lm<^^that^^°t^natur^^^f problems  for  man 
contexts;  te  sVcS  ^d  technology  can  be  understood  only  in  certain 

nolo©T^id~^ciew*%her^ls aeree^enrr^flf^h*®^^^"^^^  J®  relation  between  tech- 
apart  from  how  iTis^S^cld  fo  namre  of  technology  cannot  be  determined 

Importance  to  the  social  context.  " students  of  technology  assign  considerable 

The  social  context,  the  econ  mlc  structure  of  socletv  the  ev<nHnfr 

S “PP*Pdc  prediiecucn-f  1 have  therfmpilS,  4^** 

non  and,  to  a certain  extent,  determine  its  character.  (25,  p.  382)^  ^ 

systSSr^MiteriSs^rodSctiin^  no;  totally  true  today.  Technology  Is  a global 

ated  in  glXl  transportation  and  communication  are  ?per- 

nological  ?esourc^  S anv  ex^a-nagonal  and  beyond  the  human  and  tech- 

relaSd  With  ofoers  sLTerie«  ^ Interlocked  and  Inter- 

dlrecdon  of  tecSo^^  societies,  cultures  and  even  nations  have  litUe  effect  on  the 

fragmented  the  world  and  produced  competing  nation- 

believes  that  technique  has  taken  over  the  whole  of  clvllizatloa: 

Without  exception  in  the  course  of  history,  t'  ;hnlque  belonged  to  a clviHzarion 
a Single  element  among  a host  or  :.oi  -echnlcS  activities  Today 

y£xSsFS££™»?"=f^ 
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is  aware  of  the  dependency  or  not. 

Modem  technology  is  different  from  pritiiitive  technology.  Primitive  techniques  were 
accepted  into  tlie  society  without  alterations  to  the  social  and  cultural  structure.  Today 
it  IS  different.  Each  major  new  technology  requires  a whole  network  of  supporting  serv- 
^es  which  mandate  nc.,  institutions,  new  skills,  new  occupations  and  new  social  patterns, 
review  only  a few  recent  technologies  to  accumulate  a list  of  social  changes. 
The  diesel  engine,  television  or  the  computer  provides  numerous  examples.  Each  of 
these  respectiv  e developments  has  increased  tremendously  the  power  of  the  new  tech- 
nology in  terms  oftransportation,  communication  and  control.  Developments  such  aj  these 
point  up  one  other  character  is  tic  of  technology, 

nature  of  technology  forces  us  wO  involve  tne  public  in  decision-rrakiiig 
both  nationally  and  internationally.  The  greater  power  and  potential  of  technology  require 
man  to  seek  new  forms  of  governmental  organizatlor  as  a neans  of  providing  for  system- 
wide  planning  and  control  of  technology.  Man  has  thus  created  a new  reality  for  himself. 

■dyiTian  elements.  The  question  is:  ’’Can  man-plural  understand  and  control  what 

man-t,;ngular  has  created?”  Not  all  men  are  aware  of  technology  in  their  environment 
Most  are  c^nttolled  by  it.  They  are  manipulated  by  it.  Many  are  as  oblivious  of  it  as 
they  are  of  the  air  they  breathe.  Many  resist  its  reality  and  to  study  it.  They 

want  to  return  to  an  age  long  since  past  while  enjoying  the  fruits  ot  me  new  technology. 

The  technology  man  has  created  is,  in  reality,  an  extension  of  man  physically  and 
mentally.  It  alters  his  biological  capacity  and  enables  a land-bound  biped,  without  gills. 

at  home  in  the  water  or  in  the  air.  (5,  p.  29)  It  also  creates  new 
relationships  and  bonds  between  men.  Technology  shapes  man’s  view  of  himself  and  otliers, 

follow  tue  same  technique  are  bound  togetli.vr  in  a tacit  fraternity 
and  all  of  them  take  the  same  attitude  toward  reality.  (11,  p.  131) 

Yet  many  equate  technology  with  things,  tools,  processes  or  products.  But  tech- 
nolo^  IS  a very  human  enterprise.  It  is,  according  to  Drucker,  about  work.  (5,  p.  30) 
Man  s work  is  more  and  more  based  on  knowledge  and  the  application  of  knowledge  to 
work.  Not  only  has  work  changed  but  so  has  the  concept  of  skill.  We  discover,  as  we 
examine  role  of  work  and  of  man  as  a thinker,  as  a doer  and  as  a performer,  that 
skill  IS  different  today  than  it  was  yesterday.  In  fact,  skill  may  be  the  last  thing  required 
by  the  worke-**  when  a major  technological  advance  is  made. 

, .,,P«5pleman  illustrates  that  knowledge  precedes  the  practice  of  skill  by  noting  that  the 
sk’.i  of  the  aviator  or  the  skill  of  the  typist  could  not  have  existed  before  the  develop- 
>aent  of  the  airplane  or  typewriter.  (12,  p.  320) 

Technology  is  a very  human  endeavor.  Today  it  unites  for  man  both  the  universe  of 
doing  and  that  of  knowing. 

The  new  technology  unites  and  brings  together,  under  unifying  con  pts,  those  ele- 
ments Jat  were  fra^ented  during  the  era  of  machine  technology.  Man’s  work  has  been 

fragmented  and  centralized  is  being  integrated  and 

p.  24)  As  ^ork  becomes  knowledge- based,  individual  skills,  also 

k owledge-based,  adapt.  The  individual  thus  assumes  a new  role  in  relation  to  technology 

and  extends  the  range  of  possibilities  of  what  man  can  do  in  concert  with  his  physical 
u ni  s 

Technology  is  the  utory  of  change.  It  is  the  story  of  man’s  creative 
endeavors  in  determinnig  new  ways  of  knowing  and  doing.  K is  the  creation  of  new  possi- 
bilities. It  is  man  s attempt  to  make  his  world  more  livable  and  more  predictable 

Not  all  tnen  have  engaged  in  the  creation  of  technology,  but  all  men  have,  to  varying 
degrees,  used  technology  and  have  been  and  will  }>e  affected  by  it.  The  technologv  man- 
sin^lar  has  cicated  is  a tremendous  force  which  requires  direction  and  control  We 

between  man,  technology  and  the  physical 
universe.  The  challenge  of  today  and  tomorrow  is  tc  enhance  orr  ability  to  measu'-e  and 
to  P^dict  future  technological  developments  and  rheir  probable  results  or  consequences 
ihe  questions  must  be  future-oriented,  as  technology  has  always  been. 
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Impressions  of  doctoral  study  at  an 
institution  proposing  a doctoral  program 


Lawrence  S.  Wright 


As  one  a^/elops  a formal  proposal  for  doctoral  study,  he  may  view  present  doctoral 
programs  somewhat  critically.  In  programs  already  implemented,  reasons  for  doing  what 
is  being  done  may  be  rather  apparent.  Yet,  it  is  believed  that  the  view  from  an  institution 
aspiring  to  offer  doctoral  study  could  be  refreshing. 

A committee  has  been  established  at  Stout  State  University  to  prepare  a formal  pro- 
posal for  a doctoral  degree  in  industrial  education.  A description  of  the  committee  by 
title  will  show  the  breadth  of  lepresentation  on  this  six-man  committee. 

(1)  The  University  Curriculum  Coordinator,  representing  the  School  of  Education. 

(2)  The  chairman  of  our  Physics  Department,  representing  the  School  of  Liberal 
Studies. 

(3)  A member  of  the  Graphic  Arts  Department,  : nresenting  the  School  of  Applied 
Science  and  Technology. 

(4)  The  director  of  the  MS  degree  program  in  vocational  education,  who  is  also  the 
director  of  our  Ed.S.  (sixth-year)  program  in  industrial  . cation. 

(5)  A member  of  the  industrial  teacher  education  staff  vho  is  also  director  of  the 
undergraduate  major  in  industrial  arts  education. 

(6)  The  director  of  the  MS  degree  program  in  industrial  education,  the  provisional 
director  of  the  doctoral  degree  program,  and  chairman  of  this  commitf  who  is  also 
your  speaker. 

It  might  be  added  that  the  doctoral  preparation  of  each  of  these  persons  was  taken  at 
a different  doctoral  institution. 

Our  '.mmed’n.ce  task  is  to  prepare  a proposal  for  on- campus  consideration  whicii  we 
anticipate  would  be  submitted  to  our  Board  of  Regents  for  approval  and  flnallv  to  our 
Coordinating  Council  on  Higher  Education.  At  that  point  we  will  call  on  a preliminary 
accreditation  team  und  hopefully  in  the  summer  or  fall  of  1972  implement  an  'ppj  '>ved 
and  accredited  doctoral  program. 

At  the  moment  we  have  several  more  questions  than  answers,  but  let  me  suggest 
a few  of  our  impressions. 

Teaching  doctorates  are  needed.  Every  so  often  we  read  in  the  popular  press  that 
there  are  now  more  Ph.D.’s  than  we  need,  and  that  the  situation  may  get  worse.  The 
statement  may  quite  possibly  be  a true  one,  but  may  1 point  out  that  one  of  the  criticisms 
of  higher  education  has  been  that  we  have  toe  many  research-oriented  doctorates  t 

enough  teaching  doctorates.  In  fact,  we  tend  to  train  people  out  of  their  teaching  positions 
into  administrative  and  research  positions, 

E.  Alden  Dunham  in  Colleges  of  the  Forgotten  Americans  has  written: 

More  of  these  academic  types,  v/lth  or  without  Ph.D.’s,  are  desired  by  the 
departments  to  provide  the  upper-division  majors  and  graduate  work  at  the  mas- 
ter’s level.  Yet  it  is  the  need  for  teachers  in  the  lower-division,  general  educa- 
tion courses  that  brings  forth  professors  of  English,  for  example,  to  take  care  of 
freshmen  Md  sophomores,  who  - - ' - ; are  increasing.  The  r.;  ofessors  of 

English  being  hired  can’t  wait  r p<  jition  and  rank  so  they  may  concentrate 

on  what  they  have  been  traincv..  .i  --research  at  the  graduate  level.  Many  of 
these  people,  hired  to  teach  undergraduates,  immediately  want  to  turn  this 
essentially  teaching  institution  into  a carbon  copy  of  the  research  institution 
which  they  just  ICvi  as  graduate  students.  The  situation  is  ironic,  to  sav  the 
least.(i)  ^ 

He  further  states  with  regard  to  the  statement  tliat  there  will  be  an  abundance  of 
Ph.D.'s: 

All  the  state  college  people  with  whom  I spoke  reject  the  thesis  that  soon 
there  will  be  an  abundance  of  Ph.D.'s, ....  Actually,  they  say,  recruiting  Ph.D.'s 
seems  to  get  harder  every  year.  (2) 
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No  loubt  the  key  point  in  such  evaluation  will  be:  Does  the  work  taken  really  lead  toward 
the  kind  of  doctoral  program  which  we  propose?  Our  impression  is  tliat  in  most  cases 
much  of  the  sixth-year  work  will  be  likely  to  lead  to'/ard  such  ends. 

Cost  accountability.  One  does  not  long  consider  proposed  doctoral  programs  before 
cost  becomes  a consideration.  Allan  Cartter  writes: 

3y  its  nature,  graduate  education  at  the  master's  and  doctor's  level  is 
several  times  as  costly  as  undergraduate  education,  llils  Is  true  b'^cause  of  the 
necessarily  closer  working  relationship  between  master  and  apprentice  scholar, 
the  high  cost  of  library  and  laboratory  facilities,  and  the  relatively  limited  con- 
tribution which  advanced  students  can  be  expected  to  make  to  their  training,  in 
the  major  state  universities  i"  1967,  the  average  educational  cost  per  student  was 
In  the  neighborhood  of  3,000  dollars  per  year,  and  if  one  uses  a fairly  typical 
budget  formula  rule  of  thumb  (such  as  that  of  the  University  of  California),  that 
the  ratio  of  costs  for  lower-division,  upper-division,  master’s  and  doctoral  edu- 
cation is  1 : 1-1/2  : 2-1/2  : 3-1/2,  the  cost  to  the  institution  of  one  full-time 
student  in  a typlctl  doctoral  program  is  estimated  to  be  in  the  neighborhood  of 
7,500  dollars  per  year.(6) 

Means  must  be  found  to  reduce  these  costs.  The  taxpayer  is  not  willing  to  shoulder- 
higher  costs,  and  the  mature  graduate  student  cannot.  Quoting  CXinham  again; 

First-class  graduate  work  is  done  on  an  apprentice  basis,  almost  a one-to- 
one  relationship  between  student  and  professor.  The  assumption  among  acade- 
micians is  that  tills  costly  tradition  cannot  be  changed  witliout  sacrificing  quality. 

This  may  be  true,  yet  1 wonder  If  the  assumption  has  been  seriously  examined. 
From  a social-benefit  viewpoint,  a case  could  be  made  that  a slum  child  in  a 
first-grade  class  with  30  or  40  others  needs  more  individual  attention  than  a 
23-year-old  graduate  student.  It  seems  somehow  strange  that  we  spend  the  least 
money  on  young  children  who  don’t  know  anything  and  the  most  money  on  young 
adults  who  tliink  they  know  everything!  What  la  capcclnlly  bothersome,  almovt 
fraudulent,  is  tlic  way  in  which  the  enornu  >UHpor-pupll  costs  of  graduate  instruc- 
tion  are  passed  along  to  taxpayers  and  parents  In  the  form  of  higher  tuition  fox- 
undergraduates.  What  is  fraudulent  is  the  fact  that  the  unsuspecting  taxpayer 
and  parent  willingly  suppoi^  higher  education  in  the  belief  that  the  soaring  costs 
will  be  reflected  in  better-quality  instruction  for  his  freshman  son.  In  prestigi- 
ous universities,  faculty  salaries  are  constantly  bid  up  either  to  recruit  or  to 
protect  faculty  members  who  spend  little  time  with  undergraduates. (7) 

We  are  more  tlxan  likely  to  be  held  to  a typ>e  of  cost  accountability  in  our  programs 
which  has  not  been  the  case  in  the  past.  We  must  cither  be  able  to  defend  this  higher  cost 
ratio  on  an  economic  basis  or  change  the  ratio. 

Will  professionals  have  shorter  work  weeks?  As  a final  impression,  let  me  turn  to 
a more  general  observation.  We  have  all  heard  projections  about  shorfer  work  weeks. 
If  my  recollection  serwes  me  accurately,  I heard  Dr.  Delmar  Olson  say  in  an  address  In 
Wisconsin  about  two  years  ago:  "If  the  present  trend  continues  at  the  same  rate,  by  the 
year  2000  no  one  will  be  working.'*  He  went  on,  of  course,  to  point  out  tliat  it  was  unlikely 
that  this  trend  would  continue  at  this  rate.  In  fact. 

For  as  far  Into  the  future  as  we  cen  see,  we  are  going  to  be  terribly  short 
of  the  really  top-flight  professionals --executives,  histoxians,  ministers,  poets, 
educators,  engineeis  and  so  on.  We  are  going  to  need  more  of  them  to  deal  with 
the  Increasingly  complex  society  and  the  growing  population  living  in  it.  The 
top  professionals  are  going  to  need  more  knowledge  to  do  their  jobs  well.  They 
are  going  to  need  much  more  wisdom  tlxan  most  of  them  have  now,  because  the 
moral  and  ethical  conaei ;uences  of  their  acts  are  likely  to  be  much  greater  than 
they  have  been  In  the  past.  They  will  have  more  powerful  tools  with  which  to 
manipulate  society  and  they  will  have  to  think  more  in  terms  of  long-range  plan- 
ning than  ever  before.  TTiey  will  have  to  keep  in  touch  with  the  latest  thought 
in  their  areas:  their  formal  education  will  be  unending.(S) 

People  who  would  have  no  trouble  at  all  making  use  of  as  much  leisure  ns  is 
available  don't  have  leisure,  while  the  ones  with  routine  work  and  a limited  view 
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possibilities  are  tlte  ones  who  are  going  to  have  leisure 
a«racuve.(9r^  unemployed  for  wKom^lelsure  is  hari^ 

trial ”d?cSSf.  “>=  •’•■■'■acl.  there  are  certainly  challenges  tor  Indus- 

WehI!:r,ouSed^re^‘n"on!ya*ew?^^  graduate  study. 
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ACIATE  business  (a  compilation) 


Frederick  D.  Kogy 

of  thI'’°elecdon®'’,Lmmhre^°‘ meeting  of  the  ACIATE  at  Louisville  was  the  report 

WtTllam  larg'ent.  ?rfasu“e?"°''"  '^«-president.  and  Dr! 

Wlll57ny!''s"c^re*"^.  ^r.  Fred  Kagy.  pr.  ddent.  and  Dr. 

continue  to  serve  on  the  ACIATE  Board  as  past-presi  ^-nt  The  na^r- 
president  also  serves  as  chairman  of  the  Yearbook  Committee  ^ 

membS«?p  nSt''«andfafr,07f.''''^'^  ‘he  first  time.  The 

her<,*>o?rJ!r«TK?I®  the  ACIATE  have  a chance  to  nominate  one  of  their  mem- 

has  made  to  Award”,  for  the  outstanding  contribution  that  this  person 

fo?  1970  Dr^rSu?  HirwSnT*’  presented  this  award 

enwtlon  member  of  Dr.  Maley’s  staff,  made  the  formal  pres- 

that  Dr  Luncheon.  Dr.  Harrison  related  the  many  and  varied  cont  -Ibutions 

?resen£tion  profession  of  industrial  arm  teacher  education 

been “!!LSplf„t7.ury"n7ex«^^^^  There  have  been  15  recipients.  There  hue 

BeloI?re^r'd'ki%e"cX^^.nd"  “ 'h-  H=tlngulshed  list. 


Dewitt  Hunt 

Gordon  Wilber 

Burl  Osbum . 

R.  Lee  Hombake 

Kenneth  Brown 1959 

o 

ERIC 
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M.  Ray  Kames I960 

Ivan  Hcstetler i96i 

William  J.  Mlcheels 1962 

John  Felrer 1963 

(None  Selected) 1964 

Rupert  N.  Evans.  1965 

Robert  S.  Swanson i966 

Ralph  C.  Bohn 1967 

Frederick  D,  Kagy 1968 

Rutherford  E.  Lockette 1969 


One  of  the  imporrnnt  meetings  of  the  ACIATE  is  the  Yearbook  L-uncheon,  co- sponsored 
by  the  Supervisors  Council.  This  year's  chairman  was  Dr.  Ralph  Steeb.  The  ACIATE 
presente  the  yearbook  at  this  function.  The  editor  for  the  1970  Yearbook,  number  19  in 
the  series,  was  Dr.  Ralph  Callington.  Mr.  Wes  Stephens,  of  McKnlght  and  McKnight  Com- 
pany,  presented  Dr.  GHllington  wiJti  the  first  two  copies. 

Dr.  Galltagton  related  to  the  members  attending  this  function  the  problem  an  editor 
of  a year^k  has  In  bringing  an  undertaking  of  this  nature  to  completion.  Dr.  GalUneton 

Norman  Rendered,  Rutherford  LocVette,  James  Heggen, 
Willlfc  Ray,  Hugh  Hinely,  John  Lindbeck  and  Dan  Householder. 

Tiie  tiUe  of  ^arfxaok  19  is  “Industrial  Arts  for  Disadvantaged  Youth”.  This  book 
Fif®  to  the  p^rofe^ision  a plan  to  help  these  students.  The  authors,  editor  and 

tee  officers  of  the  ACIATE  hope  you  will  avail  yourselves  of  this  important  work.  The 
b^k  is  available  for  sale  to  non-members  of  the  Council  from  the  McKnight  and  McKnight 


^e  ACIATE  very  sadly  reports  to  the  membership  the  passing  of  two  of  Its  members- 
Ur.  Menzo  Stark  and  Dr.  John  Conaway.  Both  of  these  men  have  held  membership  in  tee 
.^ouncll  f^  m^y  years.  Dr.  Conaway  has  been  very  active  in  giving  leadership  to  the 
Accreditetlon  Committee.  His  group  has  prepared  a tentative  accredItnHon  form  for  use 
-n  a self-evaluation  of  an  Industrial  Arts  Teacher  Education  Program.  His  death  came 
Just  a week  before  die  Convention. 


Dr.  Kagy  is  on  the  faculty  at  Illinois  State  University,  Normal. 


130 


124 


instructional  systems 
(innovations  and  methods) 


The  implementation  of  flexible  modular 
scheduling  in  industrial  education 

Harold  S.  Resnlck 

ing  foTTargi  ='='’adul- 

vances.  Perhaps  the  one  technological  devS  uS mLffreontnf.  ■■ -“u  '«'=>'"°‘°gical  ad- 
puters  have  been  used  to  develonsoDhlciHrareH  frequently  is  the  computer.  Com- 

of  computer-assisted  instruction  ^nnti  foi-  ^ number  of  forms 

modula?  scheduling  is  one  of  purposes.  FlexlSJ 

vice  to  broaden  a schoolVnTs?er  schedule 

scheduling  technique  that  allows  schools  to  u^e  rh*=.  P^°S^um  students  within  it.  It  is  a 
than  as  a constant  in  the  scheZini  pauer^^  “ ''“■'““’Id,  rather 

word?c1ie'd”ing”Set^  ^^t  FM?°f‘*a*  tLhmaue^ijs^^^  “ >^de»-dd-  The 

does  nothing  to  create  dlffer^r  kinriQ  f ^ schedule  students.  By  itseif,  this 

different  lelmlng  ^atlerif  to  occir  Flexih?.  ^^^oes,  however,  allowToJ 

greater  deal  of  flexibility  in  terms  of  V e klndS^of  program  allows  for  a 

dividualization  of  studem  proJSms  n- 

single  small  unit,  usually  ™^oxTm^^^^  ^fers  to  a module  of  time  - a 

old-fashioned  "period”,  are^?he  basic  building  blocks  for  dJ^s^ch^^^  replacing  the 
modular  scheduling,  then,  is  a comDuteT-.hnoin  oH^^f  • for  the  school  program.  Flexible 
students  in  a scliool,  usually  within  a weeklv^c5?i^^"^^*^^*^^'^® schedule  the 
as  a variable  rather  than  as  a constant  anH  htiLt  ^ t-u  ^ naore  flexible  basis,  using  time 
ing  blocks  called  modules.  ’ school  scheduling  cycle  upon  build- 

vido  ^’’gcn7rTdo?cXt‘lon°nnd^'hrS,{^^^  dhbdivlnions.  First,  an  attempt  is  made  to  pro- 

including  an  example  of  its  use  Second^°rhe''bacta  modular  scheduling, 

examined  the  ‘'state  of  the  art"  of  rho ^ information  for  this  study  which 

industrial  education  if  p?ovlS  TOrd  di  f achediling  in 

findings  examine  the  tota'^  JSooTpr^Jram  as  Sefl  a? ml a “’7  '•®''‘«»ed.  Thise 

believed  that  the  range  of  data  renofSl^n  thf^!;^  !..^® area.  It  is 
limitations  as  well  as  the  advantages  of  findings  may  well  point  out  some  of  the 

summarization  and  the  ^InSSlTand  otea^  a brief 

General  informa rinn  rocrn-rHincr  , , this  study  are  presented, 

an  administrative  procedure^  that  Staizeethe”?-?^^^^^  scheduling.  Flexible  scheduling  is 
schedule  for  a school,  and  ^Jd^ces  t5ielengS^^^  development  of  the  master 

as  the  period)  from  which  the  schedule  (traditionally  known 

for  variability  in  scheduling  schedule  provides 

scant;  the  flexible  schedule  ma^fpu^  cur^cu  urn,  holding  time  as  a con- 

basic  unit  of  time -now  referred  to  as  a moduli  reducing  the 

minutes,  mods  may  be  built  upon  one  another^n^vi^  ""  approximately  fifteen 

design  needs  of  any  partIculK  course  Thus  to  meet  the  curriculum 

flexible  systems  of  Scheduling  ""^In  ihe^'SflexibleT  S' 

typically  scheduled  for  five  clfss  me^IngSSS?S,l  academic  subjects  are 

of  time,  i.sually  one  hour  Alrhnncrh  rhi  ^ eek,  and  classes  last  the  same  length 

cation,  tf>e  scheduling  cycle  esSblfihS  gen??a"nv  industrial  edu- 

The  learners  constantly  meet  the  same  feacher  ^anrt^^h  ^ quite  rigid  and  inflexible, 
the  same  class.  ' teacher,  and  the  same  students  always  meet  In 

aru  cl'^btnarso  modules 

for  three,  four  or  more  moSlet  l^e  "chSufe 

ments  of  each  course  and  wirMn  allow  for  the  specific  require- 

assoclated  with  the  instructionSn  the  sublect  between  the  different  activities 

struction,  laboratory  and  Independent  stuiy  can  beScL'duSS^so'S^^^^^^^^^^^ 
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tions  of  modules  are  allocated  to  each  of  these  activities.  The  following  description  of  a 
typical  course  exemplifies  the  curriculum  changes  made  feasible  through  FMS. 

A tenth-grade  industrial  education  course  in  materials  and  processes  has  an  enroll- 
ment of  140  students,  Tirne  allocated  for  this  course  is  fifteen  modules  per  week,  which 
is  comparable  to  the  traditional  provision  (i,e.,  15  x 20  minutes  =300  minutes;  5 x 60  =. 
300  minutes).  A team  of  three  teachers  is  teaching  this  course. 

These  teachers  determine  that  part  of  their  instruction  could  be  provided  for  140 
students  in  one  group  as  effectively  as  for  twenty  or  thirty,  with  a much  greater  degree 
of  efficiency.  A large  group  meeting  for  all  students,  therefore,  was  designated  for  two 
modules  (40  minutes)  once  each  week.  This  large-group  session  was  typically  used  for 
safety  instruction,  and  related  technical  and  occupational  information. 

In  addition,  two  structured  laboratory  sections  of  three  modules  each  (60  minutes) 
were  established  for  each  student.  Twenty-five  students  were  set  as  the  number  for  a 
structured  laboratory  group.  The  remaind  t jf  time  was  allocated  for  unscheduled  open 
laboratories.  If  three  teachers  were  to  teach  this  course  within  a traditional  schedule,  a 
total  of  90  minutes  per  week  would  be  required,  with  46  students  per  course.  Under  the 
modular  system,  40  minutes  was  set  aside  for  large-group  activity,  and  a total  of  720 
minutes  was  required  for  structured  laboratory  sectJ>-ns.  This  left  140  minutes  per 
week  for  open  laboratory  activities,  and  reduced  class  size  in  a structured  lah  from  46 
to  25  students.  Opportunity  to  use  the  open  lab  provided  the  necessary  time  for  additional 
activities  for  those  students  needing  such  time. 

The  most  significant  change  created  by  flexible  modular  scheduling  is  the  unstruc- 
tured mod -the  opportunity  for  each  student  to  have  as  much  as  forty  or  fifty  percent 
of  his  school  day  unscheduled  so  that  he  can  independently  assume  the  responsibility  for 
his  own  learning,  to  complete  the  aim  for  each  specific  course,  and  to  study  in  those 
areas  that  are  relevant  to  him  utilizing  his  own  cognitive  learning  style. 

The  rationale  for  utilizing  flexible  modular  scheduling.  The  present  typical  school 
schedule  is  based  on  the  philosophy  that  it  takes  the  same  amount  of  time,  within  the 
same  instructional  pattem,  to  perform  all  instructional  tasks.  This  is  evidenced  by  the 
existence  of  the  Carnegie  Unit,  and  by  the  fact  that  all  courses  meet  for  the  same  length 
of  time  per  meeting,  and  the  same  number  of  meetings  per  week,  witltin  the  same  instruc- 
tional pattern.  Yet,  educational  psychology  and  theories  of  learning  would  suggest  that 
this  is  not  an  optimum  pattern  for  all  subjects.  Not  all  children  need  the  same  amount  of 
time  to  lesm  specific  things.  Nor  do  all  children  come  to  school  with  equal  backgrounds 
and  talents. 

Flexible  modular  scheduling  was  designed  to  resolve  tliese  problems.  Rather  than 
prescribe  a series  of  standard  experiences  for  all  youth,  FMS  changes  the  learning  pat- 
tern so  that  each  student  assumes  the  respx>nsibllity  for  his  own  education.  The  objectives 
of  flexible  scheduling  are  to  make  students  res,.onsible  for  their  education,  and  to  teach 
them  how  to  learn,  rather  than  what  to  learn, 

Basic  to  any  educational  innovation  is  a suppxjrtive  theory  of  learning.  Perhaps  the 
single  truism  accepted  by  all  education  philosophies  is  the  concept  that  people  are  unique, 
and  that  each  person  learns  best  In  a style  unique  to  himself,  based  on  his  past  experi- 
ences. Teaching  must  take  into  account,  therefore,  the  differences  in  the  capacities  of 
given  individuals  to  absorb  material.  Certainly  the  assumption  that  everyone  learns  in 
the  same  manner  is  patently  untrue. 

This  assumption  provides  the  fundamental  rationale  for  the  development  of  flexible 
modular  scheduling.  The  student,  rather  than  the  teacher  or  the  school  system,  is  placed 
at  the  hub  of  the  learning  process.  If  one  Is  to  accept  this  new  organizational  design, 
another  very  critical  assumption  must  also  be  made:  that  time  Is  not  the  prime  criterion 
for  successful  achievement,  and  that  learning  should  be  measured  in  skills  attained, 
rather  than  in  hours  spent  h.  the  classroom.  The  modular  concept  of  course  structure  is 
predicated  on  the  premise  that  those  Involved  with  curriculum  planning  can  determine 
explicmy  those  kinds  of  specific  learning  activities  students  need  to  have  in  the  structured 
phase  of  the  program.  The  modular  schedule  is  then  adapted  in  such  a manner  to  facili- 
tate the  types  of  learning  experiences  prescribed.  Flexibility,  then,  is  the  means  to  an 
end,  operating  on  two  levels.  First,  the  responsibility  for  learning  is  placed  on  the 
learner;  and  second,  the  school  structure  Is  redesigned  to  facilitate  the  achievement  of 
the  goals  established  by  the  learner. 

Background  for  thi.?  study.  In  March  of  1965,  the  School  of  Education  of  Stanford 
University  submitted  to  the  United  States  Commissioner  of  Education  a proposal  for  a 
three- year  developmental  pilot  program  entitled  Flexibility  for  Vocational  Education 
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of  all  schools  scheduled  bv  Edui^M  ^^'^^-g^thering  instrument  w^^^  industrial  eduction, 
instrument  was  to  dete%i,L  Coordinatfs.  The^ur^^.f  Principals 
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in  industrial  education.  Of  these  H schools,  all  but  three  had  Oiie  aide;  the  other  three 
had  two  aides.  In  addition,  13  schools  did  report  the  use  of  part-time  aides,  ranging 
from  1 to  16  per  department.  The  one  school  reporting  16  aides  stated  that  these  were 
students  who  served  in  the  lab.^  during  some  of  their  unscheduled  mods. 

Large-group  instruction.  Of  the  62  schools  with  reported,  acceptable  data,  29  stated 
tliat  they  did  not  use  large-grou.’-  instruction,  while  33  are  utilizing  it.  Corresponding 
percentages  reveal  that  only  53  percent  of  these  industrial  education  departments  use  this 
instructional  pattern. 

It  appears  that  the  areas  of  v'oodworking,  metalworking  and  electricity-electronics 
use  large-group  instruction  at  a ratio  of  approximately  3 to  1.  For  example,  of  the  33 
schools  using  large-group  instruction,  22  had  an  electricity-electronics  lab. " Of  these  22, 
16  reported  the  use  of  large-group  instruction  in  tins  area,  while  six  stated  that  they  did 
not  use  it. 

The  area  of  power  (also  reported  as  automechanics)  reported  a very  high  ratio  of 
large-group  instructional  use,  with  a positive  response  from  14  schools  and  a negative 
one  from  only  3 schools.  Another  area  with  a high  ratio  for  large-group  instruction  was 
general  industrial  arts.  While  only  7 of  these  33  schools  reported  the  use  of  a general 
industrial  arts  lab,  all  seven  stated  that  they  did  use  large-group  instruction. 

All  other  areas  reported  an  approximate  even  split  between  the  use  or  non-use  of 
large-group  instruction.  It  was  interesting  to  note  that  of  all  areas  reporting,  only  draft- 
ing and  graphic  arts  reported  a higher  number  not  using  large  groups,  than  using  it.  It 
should  be  reported,  however,  that  the  difference  was  onlj'  by  one  lab  in  each  case. 

In  determining  the  administrative  pattern  for  large-group  instruction,  four  questions 
were  asked:  1)  how  many  times  per  week  does  the  large  group  meet,  2)  for  how  many 

minutes  per  meeting,  3)  with  how  many  students  per  meeting,  and  4)  in  what  type  of  facility. 

All  schools  but  five  reported  that  their  large  groups  met  once  a week.  The  other  five 
schools  reported  a meeting  twice  per  week.  This  produced  an  average  of  1.2  meetings 
per  week.  The  average  length  of  time  per  meeting  was  42  minutes,  which  corresponds 
highly  to  a 2-mod  meeting,  at  the  pre-determined  mode  of  a 20-minute  mod.  Although 
the  amount  of  students  per  meeting  ranged  from  15  to  325,  the  average  of  91  corresponds 
to  a combined  group  of  approximately  four  structured  lab  sections. 

The  majority  of  these  large  groups  meet  in  some  type  of  formal  large-group  facility. 
Fifteen  schools  reported  the  use  of  a classroom,  seven  stated  that  they  used  a lecture 
hall,  and  seven  reported  the  use  of  the  auditorium  for  their  large-group  meetings.  Only 
two  schools  reported  an  attempt  to  conduct  large-group  meetings  in  the  lab,  and  these 
schools  maintain  an  average  of  35  and  40  students  per  large-group  meeting,  which  is  far 
below  the  average  of  91. 

A W'ide  diversity  was  recorded  in  the  amount  and  kind  of  equipment  maintained  on  a 
permanent  basis  to  support  instruction  for  large  groups.  The  single  most  commonly 
available  device  is  an  overhead  projector,  with  87.2  percent  cf  the  schools  re,.„rting  its 
nermanent  installation.  Other  tnan  this,  the  only  items  reported  permanently  available 
3 more  than  50  percent  of  these  schools  were  a microphone  (56.2  percent)  and  a film 
projector  (53.0  percent).  Also  reported  in  rather  substantial  numbers  were  a film  pro- 
jection booth  (43.8  percent)  and  a stage  with  podium  (40.6  percent).  To  a somewhat  lesser 
degree,  31.3  percent  of  these  schools  reported  the  availability  and  use  of  closed-circuit 
TV,  whereas  only  9.6  percent  indicated  a set  of  master  controls  for  this  equipment  at  the 
podium.  When  asked  to  specify  other  equipment  not  indicated  in  the  data-gathering  instru- 
ment, all  responses  indicated  such  hardware  as  tape  recorders,  opaque  projectors  and 
filmstrip  projectors. 

The  data  indicate  that  thr  most  commonly  used  methods  for  taking  attendance  at 
large  group  meetings  are  roll  call,  the  use  of  a seatlrg  chart,  or  both.  The  use  of  each  of 
these  techniques  was  reported  by  15  schools.  To  a somewhat  lesser  degree,  seven  schools 
reported  the  use  of  a sign-in  sheet,  often  in  conjunction  with  a roll  call.  Other  individual 
techniques  for  taking  attendance  Included  the  use  of  quizzes  or  review  questions,  and  tlie 
use  of  lab  assistants  or  teacher  aides  for  this  function. 

In  reporting  the  subject  topics  for  large-group  meetings,  the  schools  in  this  oidy 
indicated  the  highest  percentage  of  time  — 41  percent  --  devoted  to  technical  Information 
related  to  laboratory  work.  The  next  highest  area  was  related  occupational  information, 
receiving  an  average  of  16  percent.  Approximately  14  percent  of  the  time  used  in  large 
group  meetings  was  devoted  to  demonstrations  of  tools  and  machines;  13  percent  to  safety 
instruction;  and  10  percent  to  evaluation.  Other  items  indicated  by  individual  schools  in- 
cluded technical  information  not  related  to  the  lab,  discussion  ai.d  planning  sessions,  and 
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school  problems  and  fianctlons. 

The  large-group  meetlpgs. 

mately  62  percent  of  ^e  tim?  nfhir  employed  approSl- 

next  highest  rating  is  for  the'"us?*f  fHms  L a^vi?S?  of 

percent  of  th  ; large-groun  meeHncr  Hmi  -o  schools  indicates  that  19 

reported  method  ^wcs  team  teacher  preseSionf  °*er  substantially 

percer.it.  ether  instructional  metSoL^^^eSrv^  ® 

cent  included  sintrle-  or  pMm  ‘-eiving  overaii  averages  from  two  to  four  per- 

other  instructionfl  method  reposed  bv^^onl^^  Y^^f^  speakers  and  field  trips.  One 

InatrucUonal  time  for  viewing  videotape*^  of  deSSiltraUo-r® 

nea7S,Tar1t"™TnayuSo“n^^  e«'=cHve- 

formance  is  the  most  highly-considereH  compiled  indicate  that  laboratory  per- 

test  performance  is  considered  ^ written 

leasr-considered  factor^^^  importance;  and  large-group  attendance  is  the 

ents’  reactions  to°die^e^e«iv^ness^onarffe^fr^r  assess  the  respond- 

teachers  responded  positively  to  this  instruction.  Eighty-one  percent  of  the 

negative  manner.  A number  of  resnondpnfQ  ' percent  responded  in  a 

the^  effectiveness  of  irge-group  suggestions  to  Increase 

categories  First  a nnmLf  r-f  I"  general,  these  tend  to  fall  within  three 

and  “software”  ^Second  and  rela^eny-^  ^ need  for  more  audio-visual  materials 

large-group  ya^illtfeTand  moVel^^^^^  need  for  better 

poi  tant,  was  the  stated  need  fnt-  ^ Hardware  . Third,  and  perhaps  most  im- 

teachers  trained  in  large-group  prefenmdoT  preparation  time,  and 

the  effec^lvISss  of  teachers  are  reasonably  satisfied  with 

several  basic  ques- 

deals  with  the  administrative  scheduHntr  sections.  The  first  of  tliese  questions 

tured  lab.  The  average  acieduleS^  personnel  utilization  for  the  struc- 

is  only  1-5,  and  the  mod?  ’s  well  e^rahiT^tf  times  per  week.  The  range  of  meetings 

resented  by  31  of  the  61  schools  with  meetings  per  week,  this  number  rep- 

meeting  is  65.8  minutes  which  correcitynH  responses.  The  average  length  of  each 

three  20-minute  mods.’  ApDroxirnateW  9n ^®P^®®®nting 

(more  accurately  an  average  of  20  3QniHl.  ^ students  are  scheduled  for  a structured  lab 

tured  lab,  L^wm  mSt  fw?ce  a wee^^^^  A typical  struc- 

group.  three  mods  per  meeting,  and  20  students  per 

activity.  A sizable  oortion  nf  rha  a ► iZ  conference  or  classroom  for  this 

small  discussion  groups  A smaller  reported  no  facilities  for 

resource  center  for  this  activity.  ^ Percentage  (16.4  percent)  indicated  the  use  of  the 

were  utilizing  ^cilfties  eOTreesfv  representing  27.9  percent, 

seven-tenths  percent  were^^  faciH  modular  scheduling.  Sixty  and 

and  had  not  undergone  any  chanS^^^ThP  designed  for  a traditional  program, 

tie.  that  had  beaSlflediJsoml-n,?/^^^^  oFlSI''l;:‘Z°a?  '«•><- 

for  slSldS  ltSra!l>?."1«iWUe“  Xfar  InatrucHonal  pattern 

Student  performance  at  the  work  'tat’r,r,  ' Percentage  of  time  is  devoted  to 

percent  of  allJS^ictL  red  lab  tl^e  activity  accounts  for  an  average  of  59.1 

tfdte  .3  dwi-ded 
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(5.6  percent)  Information.  Individual  responses  from  teachers  identifying  otlter  activities 
are  most  often  either  student  evaluation  or  clean-up. 

In  ascertaining  whether  the  general  involvement  of  students  in  leadership  or  service 
capacities  In  the  structured  lab  has  changed  under  the  modular  system,  60.3  percent  of 
the  respondents  reported  no  change.  The  39.7  percent  positive  responses  indicate  a great 
range  of  comments.  By  far,  the  majority  of  these  teachers  report  a greater  student  In- 
volvement, more  student  responsibility,  self-direction  and  assumption  of  leadership  roles. 
The  general  comment  seems  to  be  one  of  more  Individualization  — greater  opportunity 
for  each  stude  t to  develop  a program  to  meet  his  particular  needs.  There  were,  how- 
^ortvaUon  teachers  who  reported  decreased  student  Involvement,  leadership  and 

pie  last  question  dealing  with  tlie  s*-ructured  laboratory  section  called  for  a re- 
spondent  evaluatlp  of  the  effectiveness  of  ibla  instructional  pattern.  Ihe  vast  majority 
(84.7  percent)  of  th^ese  teachers  responded  positively  to  the  structured  lab.  Many  teachers, 
including  those  who  responded  both  positively  and  negatively,  made  a number  of  sugges- 

effectiveness  of  this  instructional  phase.  Many  of  these  suggesnons 
called  for  longer  meettags,  more  meetings  per  week,  and  fewer  students  per  meeting. 
Some  teachers  indicated  a need  for  more  structure,  while  others  expressed  a desire  for 

If  would  appear  that  these  responses  are  as  much  a 
factor  of  each  teacher  s personal  relationships  with  his  students,  as  anything  else. 

' The  ''^unstructured**  mod,  Of  die  59  schools  responding  to  this 
representing  94.9  percent,  reported  the  use  of  Independent  study.  I*:  would 

an  essential  part  of  flexible  modular 
fnrV^inSiV  ^ question  in  this  section  attempted  to  determine  the  extent  of 

independent  study  in  each  school.  This  was  determined  by  identifying  the  percentage  of 

® scheduled,  and  then  noting  the  degree  of  freedom  he  had 

"!r  » mc.  As  shown  in  the  da ca,  Lhe  average  student  has  36.7  percent 

, eported  mode  of  40  percent,  r/orty  of  these  59  schools,  repre- 

L ^ their  students  complete  freedom  to  travel  anywhere  on  he 

f u “'’®^I^^nled  time.  Those  echo  specifying  restrictions  gen- 
o\  three  qualifications:  1)  student.  ay  not  roam  the  halls  dur  ::g 

mods,  /.)  must  be  In  areas  where  supervisory  personnel  are  present,  or  3)  alu- 

dents  must  report  to  ccrialn  designated  areas,  usually  the  library,  resource  centers,  n 
commons  ' area  or  open  labs.  ' 

An  attempt  was  made  also  to  identify  those  facilities  available  to  the  student  fo»*  In- 

schools  responding  Indicated  that  they  had  a central  library  for 
student  use  during  independent  study.  Seventy-elghtand  nine-tenths  percent  of  these  schools 

cental  library  contained  resources  for  industrial  education.  A 
smaller  number,  representing  40.4  percent,  specified  also  that  they  had  a separate  re- 

education.  In  addition,  a significant  75.4  percent  of  tliese 
^ cafeteria  which  s rved  also  as  a student  center.  When  asked 

other  kinds  of  student  centers  or  lounges,  27  schools,  or  47.4  percent, 
s^cified  some  kind  of  area.  The  majority  of  these  are  open  courts,  patios,  recreation 
I W^rbSek  however,  are  reaourceTemers,  aident  carrefa  anS 

iiae  fll!  attempted  to  provide  data  in  determlrdag  the  patter.i  of 

use  for  the  opra  lab  with  respect  to:  1)  facility  and  staff  availability,  2)  kinds  of  activities 

special  organizational  patterns  established.  There  ap- 
for  numbers  of  mods  per  week  that  a lab  Is  avallaWe 

aoDroxImiSlv  Vl  average  and  mode,  however,  seem  to  settle  at 

^proxlmately  30,  which  is  r<wghly  equivalent  to  six  mods  or  two  hours  per  day.  During 

A students  allowed  to  use  an  open  lab  ranges  from  aever  to  "no 

of  ^ Indicating  both  a "no  limit"  response,  and  a 

^ ti  ^l^®i  of  24  corresponds  also  to  the  average  of  24.4,  and  to  the  mode  for 

students  allowed  In  the  structured  laboratory.  « uic  moae  lor 

. percent  of  stuctents  who  use  the  open  lab  also  varies  greatly  from  school  to 

school,  a range  from  5 to  100  percent,  it  is  interesting  to  note  that  althou^  the  aver- 
age  of  students  using  the  open  lab  is  59.7  percent,  the  mo<S  4 100  percent  T^^ 

very  large  mode  (42  of  56  responses)  of  one*  In  SO  of  diese  56  schools  the  level  of  this 
pe^onnel  IS  a teacher.  Only  six  schools,  representing  10.7^rc^.  h,SSde^ 
a paraprofesslonal  or  aide.  It  would  seem,  therefore,  that  the  staffing  pattern  for  this 
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Instructional  technique  has  remained  rather  traditional 

in  ^2  o“S:  ? “ -Had  acdvldes 

approximately  equal  time  is  devoted  to  Individual  h f Indicate  that 

rected  study  projects  being  done  for  student  credit  students,  and  di- 

of  37.9  percent  and  37.3  percent  resnectlvelv  ^in  nUif  received  averages 

mode  of  10  and  a range  from  0 to  100  percenf^^^i  interesting  to  note  a 

of  homework  or  Independent  study  asslmmenm^  highest  area  was  the  completion 

19.3  percent,  and  a mode  of  0.  Thf other  a^S  average  of 

a rating  of  only  1 2 percent,  and  42  of  the  echoifrre^rKd’^Tfor  Tt.  ''«=lved 

appears  that  34  ofthettVli  students  was  also  examined.  It 

dents  to  use  the  open  lab.  There  are  however  allow  non-industrial-education  stu- 
need  to  be  made  for  them,  ^e  Prlme^VonceVi  considerations  that 

teachers  responded  typically  with  one  or  more  'V  safety,  and  the  lED 

be  accompanied  by^  approved  lED  stSdent 

2)  they  must  first  pass  the  safety  tests  3^  thev  mnV^K*^^*  '^o^l'lng, 

or  4)  they  may  use  hand  tools  onYy.  ' ^ ^ checked  out"  on  the  equipment. 

nsedS  to;“?o^n™lsb  »r.S‘fespec?S?tK^^^^  organizational  psttoms  *at  were 
procedures  and  clean-up  procedures  As  sh^  distribution  and  control,  safety 

indicated  that  they  did  not  take  attendance  durVill'Vi,^^*^  percent  of  the  schools  reporting 
taking  attendance,  a slgn-ln  or  check-in  unstructured  lab.  Of  those  schools 

an  official  time  clock,  while  others  use  a student  fnre  pr^alent.  Some  schools  have 
percent  of  these  schools  utilise  In  open  toS  ^ attendance.  Seventy-six 

tools  as  they  are  needed.  In  Sose  few  schSJlT^hir^°rMa  ^y®*®"**  ’•''Wch  students  take 

a student  tool  foreman  Is  generally  in  change  orVu  to^^jV^f-'” 

out  to  students  as  needed.  It  was  lnteresrincr?«  signs  them 

same  safety  policies  and  procedures  as  for  adJ  orif#>?Vh  schools  reported  the 

school  did  there  seem  to  bed^Via^ti^from  difi  laboratory  activity.  In  no 

75.5  per<  it  of  the  schools  use  thf»  inton.Lai  ® lu  terms  of  clean-up  procedures, 

for  cleaning  the  area  in  whl^i^e  Vas^orkto® 

procedure  generally  report  theuseof  a forrnitifi^!Vmm^i°®fi  *is  Informal 

tured  lab  often  utlllvdn^tho  aid  of  n the  struc- 

actlon  to  Indep^nVlen?stody°."  FffrS^pe^fem  of  ?he^^^  Phase  was  the  respondents'  rc^ 
that  the  unstructured  modhadbeSl  effective-  4^1  Indicated  that  they  believed 

and  one  person  said  "yes  and  no".  * percent  responded  in  a negative  manner, 

and  ?arl"r'^A  numtS“o^"4Sera  “P®" 

Some  teachers  complained  of  problems  lelatimrrr^r-toa  para  professional  support, 

todlczted  the  need  for  more  eSne^  e- o*^f  “^^here 

or  conclusions  could  be  drawn.  ’ ™ ^ wanted  less  structure.  No  generalizations 

*18  jS  sSI'reef,'?  ‘e“'  ">=  “'«<>'«  «spondlng  m 

for  Industrial  eticaion.'^  An  taSafe’1^nemm^“‘m  “ i^“ource  center 

an  area  in  need  of  further  develS^mSit!  b®  drawn,  therefore,  that  this  Is 

tivt  structure  of  there8oi^^cefTtor*torIndua^^eA*^^*^^^°"  r^rding  the  adminlstra- 
this  resource  center,  10  or  41  7oerr«»nt  schools  containing 

The  other  14  c^ter^s  arV  shar^S^TcSu^^  Industrial  education! 

eral  cases  they  are  combing  wlS^iSi^^  l^ctlcal  arts,  although  In  sev- 

students  that  can  be  serv^ta  tWs^clitS  r^Vea^^  "“mber  of 

an  average  of  39.9  students.  The  tVSical  c^ter 
day,  although  the  mode  reported  WM”S“L!Xy"  l,a?SM,r 

It  waS  indicated  S5t  tile  mo«  wwllT-KitSd  facility, 

magazines  (91.7  percent).  Also  smeraliv  avati^wVf ® library  of  technical  books  and 
audlo-vlBual  equipment  (79  2 <i«^h  mo  In  most  facllitieB  la  a place  to  use 

percent).  To  n ilZ”  n.?  tostnietional  matirlala  (75.0 

54.2  percent,,  flhn.. ' tapea.  ‘'|S7eV, 
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percent),  and  drafting  tables  (50.0  percent).  Maintained  to  a much  lesser  degree  are 
student  and  teacher  lounge  areas  (16.7  percent  each).  In  addition,  individual  items 
mentioned  by  specific  schools  included  typewriters,  a keypunch  machine,  business  ma- 
chines, electrical  breadboards,  a spirit  master  duplicator,  and  a dial  access  system. 

This  study  attempted  also  to  determine  the  level  of  personnel  that  staffs  this  center. 
Eight  of  the  reporting  schools  (36.4  percent)  reported  no  use  of  paraprofessionals  to  main- 
tain tlie  resource  center.  The  remaining  63.6  percent  did  report  the  use  of  paraprofes- 
sionals, ranging  from  one  to  16  per  center,  with  an  average  of  2.3  and  a mode  of  one. 
Forty-five  and  five-tenths  percent  of  the  schools  also  reported  the  use  of  teachers  to  help 
maintain  this  center,  either  instead  of  or  in  addition  to  paraprofesslonal  support.  Other 
persons  cited  by  individual  schools  included  an  audio-visual  specialist  “on  call",  a 
librarian,  a full-time  secretary  and  student  aides. 

The  last  basic  question  dealing  with  the  resource  center  attempted  to  record  the 
respondents'  evaluation  of  the  use  of  this  facility.  Forty-five  and  five-tenths  percent  of 
the  respondents  were  pleased  with  the  effectiveness  of  their  resource  center.  Fifty-four 
and  five-tenths  percent  were  not.  The  majority  of  suggestions  to  improve  the  use  of  this 
facility  centered  around  the  acquisition  of  more  audio-visual  equipment  and  materials, 
and  the  further  use  of  paraprofesslonal  support.  Those  teachers  reporting  a resource 
center  as  part  of  the  labexpressed  a desire  to  establish  it  physically  as  a separate  entity. 

Conclusion.  This  last  section  records  the  respondents' evaluation  of  FMS  in  general, 
and  identifies  any  noted  additional  problems  or  comments  mendoned  by  individual  re- 
spondents. 

Seventy-one  and  seven-tenths  percent  of  all  schools  reported  a positive  response 
when  asked  whether  they  believed  FMS  to  be  better  than  a traditional  scheduling  pattern. 
Only  13.3  percent  responded  in  a negative  fashion,  and  15.0  percent  said,  “yes  and  no". 

Individual  respondent  suggestions  to  increase  the  effectiveness  of  FMS  in  general 
seemed  to  fall  witliln  several  categories.  The  one  major  problem,  however,  seems  to  be 
in  assisting  theacademlcally-averageorbelow-averageunmotivatedstudent.  This  learner 
is  apparently  wasting  much  of  his  unscheduled  time,  and  is  no  better  off  in  the  flexible 
system  than  he  was  under  the  traditional  plan.  This  is  a question  yet  to  be  resolved. 

Interpretation  of  the  findings.  Throughout  the  middle  decades  of  the  t;wentieth  century, 
a number  of  innovative  approaches  have  been  developed  in  the  field  of  education.  Flexible 
modular  scheduling  may  well  remain  us  one  of  the  more  significant  of  r^'  innovations. 
Too  often,  however,  an  approach  is  developed  too  rapidly,  fi  ’ rricdly,  and 

condemned  too  prematurely. 

In  an  attempt  to  avoid  premature  evaluation  prior  to  a . lou  experimentation 

and  implementation,  this  study  attempted  only  to  report  the  “state  of  the  art"  of  flexible 
modular  scheduling  with  respect  to  industrial  education.  Its  goals  were  to;  1)  review  the 
development  of  flexible  modular  scheduling,  2)  identify  and  gather  data  from  individuals 
representing  the  industrial  education  departments  of  a number  of  schools  utilizing  flexible 
modular  scheduling,  and  3)  report  this  data  to  teachers  in  the  field. 

Each  of  the  preceding  sections  provide  supporting  data  and  findings  related  to  these 
objectives.  These  findings  provide  a base  for  the  conclusions  and  observations  presented 
here.  Conclusions  are  defined  as  those  comments  supported  by  the  findings  and  reiated 
directly  to  the  results  of  this  study.  The  section  on  observations  reveals  findings  which 
lack  sufficient  data  to  be  classified  as  conclusions,  but  were  felt  by  the  author  to  be  perti- 
nent to  the  study. 

Conclusions  of  the  study.  Based  on  the  historical  review  of  the  flexible  modular 
1-L.heduling  movement,  and  on  the  many  descriptive  comments  made  in  the  data-gathering 
ii.8truments,  a large  number  of  conclusions  could  be  drawn.  The  researcher  believes, 
however,  that  it  would  be  more  significant  to  examine  the  several  subdivisions  of  this  in- 
strument, and  to  cite  only  the  most  outstanding  points. 

(1)  Althou^  the  schools  In  this  study  were  experimenting  with  an  innovative  program, 
the  formal  arrangement  for  industrial  education  has  remained  essentially  the  same.  The 
typical  industrial  education  department  averaged  100  students  per  teacher,  assigned  one 
lab  to  each  teacher,  and  did  not  rely  on  paraprofesslonal  support,  or  utilize  the  concept  of 
differendated  staffing. 

(2)  Large-group  Instruction  was  not  used  in  industrial  education  by  almost  50  per- 
cent of  these  schools.  The  conclusion  could  be  drawn  that  more  attention  could  be  given 
to  this  area,  either  in  terms  of  training  teachers  in  the  methodology  of  n taking  large- 
group  presentations,  and/or  in  the  development  of  curriculum  materials  to  support  this 
instructional  phase. 
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some  arcos  within  the  field  of  industrial  education  use  larse-croun 
struc^ion^^a?deQ^^rh^^^'^l/’°"’^P  teaching  and  student  involvement  and  in- 

Ifa^°je-rra? 

wiaespread  use  of  films  for  large-group  presentations, 

would  seem  that  a number  of  schools  would  either  begin  to  use  or  increase 
^nH  ^ large-group  instruction  if  large-group  facillries.  with  audio-visual  ha rdwa?J 

,A^  software,  were  more  generally  available.  hardware 

n,r„t!X.Tou?r4 

as  thi’lrI5w"o^lT?;rucSro"?aS^^^^^  — P— 

rhio  ^f2  pattern  of  student  use  of  the  'nc*n  lab  varies  so  greatly  that  it  would  seem 

S^VoVlar "y'rm!'  ' “"=*  ra*?r  t?an‘a”r„cti1,nTf 

(10)  The  organizational  patterns  in  the  open  lab  with  respect  to  safetv  rlenn  nn  rr^r^i 

rSnS  o?  aaV,7fe?,r*  aeavlly  on  a smd^nl  honlf 

mnrf  i fn  t ^ faction  and  dissatisfaction  v n this  system  would  Indicate  that  this  is  also 

more  a factor  of  each  individual  teacher  r.  lutlonahlps  wid,  hid  atudenEfttan  any*lS? 

patt'ii'aT^Tl!  ina  “ructionaf  P",-P'-‘'fPPP‘°"P'  »“PPO«  ■>"<'  differentiated  staffing 

concept  of  the  resource  center  is  not  being  implemented  on  a wide  scale  as 
Mr»n  A of  schools  Containing  such  a center  for  industrial  eduen 

.t^rirw  r general  pattern  for  industrial  education  within  F^  included  one  larce-croun 
r^s?,?ifiw  ‘r  Per  v.eek:  two  structured  labs  for  th  _ mods  each  per  weal  greaUv 
resembling  a traditional  lab  approach;  and  the  use  of  open  labs.  Phraprofessional  suoDort^ 

nfacm^  oT  curricula,  and  all  other  Innovate  then^^ 

a factor  of  each  individual  school  and  industrial  education  teacher. 

made"  based  *^rh  J"  conducting  this  research,  several  observations  were 

l^stniment  TlSnZ^rJ  the  literature  and  the  data  obtained  from  the  research 

ther^was  ^ directly  or  conclusively  supported  by  the  findings, 

f n Whn?  f inclusion  in  this  seert^.  ^ nnaings. 

averiil  stodLf  "^od^lar  scheduling  appears  to  have  done  much  for  the  above- 

and  ^"^°'^^vated  learner  has  trouble  using  his  unscheduled  time  wisely 

and  Infrequently  unable  to  cope  with  the  freedom  provided  by  this  system. 

a flevihS  P^rt  of  the  teacher  can  make  the  modular  schedule 

Flexibility  lies  within  the  ability  of  each  teacher  to  use  th^adde^ 
impltm^md  innovation  con  occur  only 

*^p^®*"®"tation  of  FMS  means  little  without  an  accompanying  curriculum  re 
revision  must  replace  the  old  criteria  of  time  in^^sted  fn  Ska 

by  the  learner.  Only  when  the  performances  a^e  sSe^^^ 

patterns  tx>  achieve  these  performances  be  determined. 

(4)  While  small-group  discussion  has  assumed  the  verv  different  fiinr*Hon 

involvement  in  Sk^er  subjJJLreas^^^^^^^ 

irr^t  de?/®  change  in  industrial  education,  it  is  rhe  author's  belief  that  this  due  t^ihe 
ffd?syilfe5i<4"5or  individut  involvement  that  has  always  SfsSd^n 

«n,din?  ^ndamental  assumption  underlying  flexible  modular  scheduling  Is  that  the 
.H  responsibility  for  his  own  learning.  If  this  ^sumption  is  a^! 

cepted.  then  the  observation  may  be  made  that  the  heart  of  FMS  is  the  indepe^Xmt  study- 


O 

ERIC 


135 


Where  the  student  may  develop  at  his  own  pace,  using  those  resources  of  most 
lean?^'  him  - this  is  where  he  may  discover  “how  to  learn",  rather  than  “what  to 

Mr.  Resnick  is  on  the  faculty  at  Wayne  State  University,  Detroit,  Michigan. 


^4ocliila.r  fl©xii>l©  sch©duling‘ — a.  reaction 

Kenneth  R.  Me  Lea 

«=  * opportunity  and  pleasure  to  react  to  an  innovative  pi-ogram  euch 

fif  "modular  flexible  scheduling  because  of  my  involvement  over  tlte  past  couple  of  years 
In  visiting  schools  and  talking  to  people.  r & 

o,.  phase  of  modular  flexible  scheduling,  though,  that  1 feel  is  an  important 

Innovation  that  needs  our  additional  attention.  The  area  I will 
s|>eak  about  is  especially  important,  since  this  meeting  provides  a hearing  by  people  who 

^sltlon  for  affecting  educational  processes  significantly^  '^ou  who 
ntSa?  J education  - whether  Industrial  arts,  vocational,  occupational  or  tech- 

*"Po^nt  role.  And  you,  the  teacher,  are  the  area  to  which  I would 
i!  are  the  most  important  aspect  in  modular  flexible  sched- 

r Implemented  Into  our  schools.  Improve  curriculum,  improve 

Jea^hSi  Improve  admtaistratlon  if  you  will,  but  in  the  final  analysis,  it  is  the 

teacher  in  the  classroom  upon  which  the  better  world  will  be  molded. 

abound  in  education,  but  so  do  teacher  apathy  and  indecision.  Whether 
on?Q  Innovative  and  inventive,  or  merely  modIficaUons  of  some- 

odVo  * idea,  is  not  a basic  issue.  A few  teachers  seem  to  accept  change  for  the 

flnrt  ° few  seem  to  be  willing  to  be  pioneers  and  experiment  with  new  ideas, 

and  fewer  still  are  really  innovators.  The  greater  majority  of  teachers  seem  to  be  some- 
what aware  of  innovations,  but  they  react  differently  as  they  tend  to  follow  a course  of  non- 

wJrld'^^d'dio  tMche^f  scheduling  Is  such  a case  In  our  changing  educational 

most  Important  key,  and  It  is  to  you  that  the  parents,  students 
f ^ achninistration  are  looking  for  the  skills,  knowledge  and  attitude 

needed  for  implementation  and  success  of  modular  flexible  scheduling. 

The  first  step,  of  course,  to  implementing  any  innovation  is  to  act  now.  There  is 
rJ^r.  present.  And  this  Is  how  I feel  toward  modular  flexible  scheduling  and 

study,  we  develop  and  then  we  implement  it  into  a 
program.  Even  if  it  s only  a pilot  program--it*s  a start. 

chanpdythere  is  no  time  like  the  present  to  act.  Americans  are  watch- 
ing  and  w^g  for  their  educators  to  “get  off  the  stick".  May  I quote  from  a speech  made 
to  a Phi  Delta^Kappa  meeting  by  an  assemblywoman  from  die  state  capitol  In  California? 

I m sure  the  feeling  is  national:  "The  schools  in  this  state  do  not  know  where  they  are 

are  going  there,  or  how  they  are  going  to  get  there.  A new  joint  legislative 
ommittee  was  ?ppoInt^,  whose  mission  Is  ro find  out  the  where,  why  and  how  of  schools. 
This  new  legislative  attitude  opens  the  doors  for  all  educators  to  make  their  respective 
cases  forcefully  and  compellingly. " 

ms-  ^ deparmient  head  in  a large  inner-city  high  school. 

^‘^I^Is^^^atlon  was  asking  for  plans  so  they  could  completely  rebuild  our 
facillries  in  the  industrial  education  departmen?.  The  teachers  came  up  with  su^estlonJ 
blacKout  Shades,  a drlrJcing  fountain,  fix  the  door,  etc.  This  wassail  that 
SK.emed  to  tedier  Aem.  If  this  attitude  was  changed,  then  maybe  some  of  the  problems 
teaching  smff.  Have  you  ever  tried  to  get  teachers  to  agree  on  something— 

% teachers  meeting?  We  hear  a lot  of  complaining,  but  are  we  (by  we,  » 

Tc^on?  complainte  with 

The  rn^lar  flexible  scheduling  program  is  a tough  program— it  takes  a lot  of  plan- 
j ® and  communication  ber^veen  ^-eachers  and  administration: 

students  and  a^inistration:  students  and  teachers,  administration  and  parents.  During 
a \dsit,  one  and  one-half  years  ago,  to  a high  school  ir  California  with  the  coordinator  of 
modular  flexible  scheduling,  he  stated  that  the  decision  to  go  on  modular  flexible  sebed- 
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tive%b  regular  system  an  effec- 

ordinator”?nd  indusw?a\  aS' dSStiiL^  modular  flexible  schedule,  the  co- 
system needs  modifying.  F’s  hLe  iiSeil-fn  opinion  that  the  scheduling 

they  are  losing  35%  of^the  students  who  don’r  ^ increased,  and  they  feel  that 

of  motivation.  ° students  who  don  t even  bother  to  attend  class.  Reason-lack 

being  expressed  "i?iSoSs*^under  I°ri£lTr  s^h^^  ^oSf 

^tilrexls^  ~ 

leam^Sig  Vr^ces^."'  Sd  we  ^eve'JS'p  mod'^S 

pects?  Plxample Thev  call  modnia^  r iiexiDie  scheduling  and  forget  the  human  as- 

into  large  groups  and  tLk  to  thei^^or  show  filmf 

reject  it  and  cut  the  lectures  in  droves  After  all  industrial  arts  kids 

your  girl  out  on  the  lawn  or  attending  a lecture?^  interesting— meeting 

tratlve?  or  teacher?!  Industrial  nire?  Problem--getting  them  to  class  (admlnis- 
vlsltors  in  your  shop,  absr  eim  sSL^^^^  expressed:  stolen  tools,  liability  for 
system.  We  must  be  enthi  -tic  ^ndanr  Aese  could  be  problems  under  any 

pit  in  extra  tlmeand  afSi.  ’“tlZl^enrm^SuHr  “ try-wlIUng  ti 

ers  should  be  working  harder  hut^rhi:.  ti:.a  flexible  scheduling  and  quit,  Teach- 

at  1:30  dally,  and  perhaps  that's  whv  thp  ^ spoke  to  stated  that  they  were  through 

teachers  c.m'^Wave,  wJrc?n"?L  sSL*  7 « a lot  of 

It  or'los*"  imhisVrlaYeduSo^^  “t  'Ilf  (as  they  say)— and  run  with 

stfll  regard  the  soiled  hand  as  the  ma'rk  of  a slave  o'^-'^ erf^'i-hev'f®  '‘Academanlacs”  who 
that  the  head  Is  helpless  without  an  iucat^  in^d  v?.,^  °J  the  fact 

tect,  we  need  20  bricklaver<5  90  t *.  band.  Statistics  show  that  for  every  archi- 

everyone  going  to  college  to  bethat‘‘^chlte^'r'»^"ni^°i/*ii^"'^^^'  about 

sity  cf  California  in  i*e  new?  e^-Presldent  of  the  Univer- 

article  In  the  San  Vrancisco  Chroniclp/^h.^t”?,  ^y  case- 

lege  Graduates  " Thp  tend  tiaT-n,vv-,.v,i-‘  ^nursaay,  April  2,  1970 — Job  Squeeze  fn  "^ol- 

hard  times".  When  Is  IndunMal Iducatt^  going® ””  pradunt,-  .ue, 

and  li^ir  artht“tS"nfe?L®ce®  «l?h?st®  ^ " - —i.  of  “whaV^iL  nee 

rairrree";‘®thrsv.oiJ  Wa‘;r"’ ■’ 

and  get  involved?  accomplished  if  we  don't  volunteer 

Mr.McLea  is  on  the  faculty  of  City  Collage  of  San  Francisco,  Colifoinia. 


The  method  hang-up  in  industrial  arts 

Lawrence  S.  Wright 

late  toTtTes^wierf  rs”helX"  eH*’,? "’“‘f  «>« 

don’t  know  whom  wTr^Ki^  n.  inf  “°"  °j  I 

goes  like  this:  statement,  and  perhaps  all  of  you  have  heard  it.  It 

There  two  great  sources  of  waste  In  education: 

Teaching  the  wrong  thing  brlUlantly. 

The  ftlJ  or  ineffectively, 

hang-ups  ^relat^  '^rong  thing  brIlIianUy,  deals  with 

relaW  to  methi.^  my  foSftonf5itS® 

-t  hang.up.  hecause  contet 
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of  process  hits  the  learner;  we  can  only  consider  them  separately 

at  the  theoretical  level.  k ^ 

Rv,.!  f°  the  first  hang-up  without  which  method  may  have  no  meaning: 

Mure,ol  the  profession  to  identify  the  source  of  the  body  of  knowledge.  As  a profession 
we  are  still  divided  into  several  camps  with  respect  to  the  prior  question  of:  “What  is 
*e  source  of  our  content?”  or  “What  shall  be  the  body  of  knowledge?”  A review  of  fif- 
teen of  the  innovative  programs  shows  the  following  as  recommended  sources:  Indutjrrv 
technology'.  Industry  and  technology,  industrial  technology,  American  industry,  the  world 
of  work,  productive  society  and  occupations. 

Possibly,  it  Is  too  much  to  ask  that  Industrial  arts  teachers  in  our  secondary  schools 

question— but  it  certainly  isn’t  too  much  to  expect 
from  those  of  us  who  prepare  these  teachers.  I refer  here  both  to  the  professional  and  to 
the  substantive  area  teacher  educator.  Until  we,  as  a profession,  more  clearly  identify 
S knowledge  and  clearly  establish  our  rationale,  we  will  continue 

w have  a basic  content  selection  hang-up  which  will  plague  us  no  matter  what  methods 
we  choose  for  imparting  the  subject  matter. 

we  use  as  teachers  are  the  vehicles  or  carriers  through  which  we  try  to 
namely,  behavior  changes  in  our  students.  Perhaps,  then,  the 
Sia?ge  medium  and  the  message  is  the  content  and  the  end  product  Is  behavior 

teaching  methods  (e.g.,  vehicles  and  carriers)  to  reach  certain  goals, 
as  needs  of  the  students,  nature  and  scope  of  the  course  content,  the 
ability  and  preference  of  the  teacher  are  used.  But,  what  is  method? 

for  i^truSion^^(l)*^*  “method”  is:  “a  systematic  plan  followed  in  presenting  material 

definition  is  “an  ordered  system  by  which  a teacher  puts  educative  agents  to 
Work  on  humans  to  produce  certain  changes  or  results. ’*(2) 

Harry  S.  Broudy  writes  that:  “. . .method  refers  to  the  formal  struc'-ire  of  the  se- 
quence of  acts  commonly  denoted  by  instruction.”!'?''  He  goo  rer  , 

CO 'ers  ! oth  the  strategy  and  tarries  of  tea  chi  n.  -i  .nvolver:  , of  what  . > be 

u y which  it  is  to  be  tauglit,  and  the  order  in  which  it  is 

to  be  taugh  i ^ j 

„i  discussion,  then,  method  is  the  strategic  structure,  or  nlnn.  for  h-  nr  nrr 

changes  in  students.  Teaching  methods  are  the  particular  tactic  - 
- i:o  accomplish  the  particular  end  for  a given  student  or  set  of  student  ~~ 

Whene'  er  teachers  step  before  their  ciassesT  whether  they  are  first- year  i£  • «jers 
o:  experienced  professionals,  they  are  confronted  by  the  problem  that  has  ch-  ' 
eoccators  for  centuries,  namely,  how  to  teach. 

Let  us  now  assume  appropriate  content  selection  and  discuss  the  second  grea  so.,  ce 
education:  teaching  the  right  thing  poorly  or  ineffectively. 

The  next  hang-up:  The  problem  of  failure  to  perceive  the  siemificant  eler-^sn-  >f 

communication  process  is  central  to  this  discussion.  — 

hf.c-  one  th<=  earliest  derived  needs  of  man,  vhen  lie 

began  to  see  that  it  might  be  advantageous  to  work  together  with  other  men,  was  his  need 

process  of  communication  between  two  individuals  is  ext-er  ly 
,>  u*  Lneoding,  sending,  receiving  and  decoding  are  the  elements  of  die  proce.,;K  and 
Sr  down  through  any  one  or  all  of  these  steps.  IntemaUy,  each  of  us  lisa 

^ sec  of  experiences.  The  problem  dien  becomes  one  of  how  to  encr.ni 
parti^lar  set  of  experiences  and  ideas,  so  that  you.  wi'di  your  ov.^, 
receive  and  decode  the  message  with  the  meaning  that  I intended. 

result  of  making  our  encoding  and  sending  decisi^as  in 
SSSrrs  ® rather  ^an  the  receiver’s  experiences.  Have  you  ever  semt . stu- 

something  and  he  brings  back  not  what  you  ^lought 
voM  hoS ^ asked  for?  This  has  probably  happened  to  you  when 

f ^ asked  a student  to  bring  you  a certain  tool  from  the  cool  panel.  In  each  insdi/ldual 
case  for  each  student,  *e  teacher  must  be  able  to  discern  whether  he  can  simply  cill  for 

the  tool  by  name  or  whether  he  must  explain  to  the  student  whai  it  is  or  in  what  ia:ation 
It  may  be  round. 

Sven  in  written  communication  it  Is  usually  not  enough  to  wTlte  so  that  only  ju  can 
read  or  understand  it.  Those  of  you  in  drafting  are  especially  aware  that  the  notes  and 
dimensions  on  a drawing  must  nieet  the  tests  of  both  legibility  and  intended  miming. 
The  hazards  of  oral  communication  may  be  even  greater  since  all  too  seldom  »£J  there 
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feedback  that  permits  the  sender  to  know  whether  the  intended  receiver  has  received  and 
if  so,  what  message  he  actually  received.  received  and, 

compounded  further  as  one  deals  with  groups.  You  are  faced 
with  a room  full  of  students,  each  with  his  own  set  of  internalized  ejneriences 
sages  you  send  out  must  be  encoded  and  sent  in  terms  oTthf  indivfdu^^^^^^^ 

?n  aTsf^t  take  place.  Especially  when  the  bell  rings  and  wforX  g^ 

receive^r  (9^  ^ haste  a^e  we  likely  to  find  that  the  Intended  receivers  (1)  either  did  not 
When  something  we  did  not  think  we  were  sending, 

vou  and  T groups,  they  must  be  treated  with  the  same  respec?  with  which 

anri  teachers,  we  need  to  recognize  more  fully  the  s g- 

dPnf«  *-3^d  ► things  going  on  around  us  in  the  learning  environment  Stu- 

EH£  - r ~ 

Ssl  »m  “V"  'hat  you  ware  not  commumcattag.  Your  X- 

*T|^up  "’=■>’  he  "hie  «.  confmunlcata  ,n 

*' *=  °ften  done  on  a subject  with  which  we  have  become 
Si  wai  n^;  a "°h  'h‘>‘  'h'^  laamer's  set  of  personal  experiences  irsuch 

tlons  unless  sometog^s  Mt  cW^L'd  rem^Lr“f°"‘ "s' ‘>aes- 
^ ^ T remember,  too,  the  student  may  not  be  able  to 

ti?nefr1aU^f;?sK“nrTb'In^“^^ 

the  tcncJdncr*^’^'^^-^^^^  third  hang- up;  Fhiiure  to  nlace  the  student  at  the  center  of 

%igluy  us  ruth^er  enjoys-Eiing  in  me  spomgh? 

seemc;  rn  hi:*  o are  looking  pretty  good  to  those  who  see  and  hear  us  This 

anomer  2,ilh  H °f  many  people  and  of  teachers  In  particular  It  leads  to 

the?eacjSr^emn?ntf‘''*’*i°''  n*®  student  who  should  be  the  center  of  atten^n,  while 
IIS  m ahfiw  sidelines.  We  tend  to  use  those  reaching  tactics  that  permit 

arp  oil  * seem  to  like  to  give  demonstrations,  especially  those  for  which  we 

rond.  i take  Justifiable  pride  in  a job  well  done!  Tlie  law 

crette  “ddl  lSmT  i teacher  giving  all  the  demonstrations,  when  we  might 

S‘Tr— 

s US  to  a fourth  hang-up:  Failure  to  use  differentiated  tearhincr  rai^rii^a 

^rri.^Hnn  indusEriif  arts  as  one  of  Vhi  mSi  vehfcLs  fof  in-‘ 

inc  meanm^d  of  the  century.  This  has  been  and  is  one  of  the  methods  of  provid- 

‘ Teaming  bf^ota?^^'->,ere  seJmT  course,  the  watch  words  hale  been 

i^ere  seem  to  be  at  least  two  problems  with  wluch  we  are  faced  in 

*e  tt-“b  meuningofproiect  MdSallJ 

make  it  an  g^ducational  project.  Webster  defines  the  project  as-  “a  task  nl  nr-^Mo^or!^ 

tooSten^^tfic^pr^^^  to  supplement  and  apply  classroom  studies.” 

Such  a ?rS^rr  rilni  ► method  turns  out  to  be  a “make-a-take-home-product”  method. 

one  tries  to^areue  i?is°difflr?i?IL^^  end  rath^er  tlian  the  means,  and,  no  matter  how  hard 
at  school  OY-  difficult  to  deny  that  the  end  was  the  completed  product  on  displav 

ILd-  ^°It  mfvhr  S®  Dp-  Loefcette  of  Trenmn  State  cSliegftas 

in  the  chemls^rv  could  throw  the  project  down  the  drain  like  the  chemicals 

a-k-i-e  d»  i method  still  has  and  will  continue  to  have  a prime  place  In  industrial 

*'•  Pf'-perfy  conducted;, S'Lmdem 

This  brinffs  and  evaluation,  it  can  be  a real  educational  project. 

^ ® second  problem  associated  with  It.  In  selecting  '‘prolects*’  for 

pursue,  just  how  much  activity  with  the  project  Is  necessary  before  the  law  of 

^JrproTeef  ‘"I  qtesSou^hould  be  answered  f"  ?ach  prof 

^anooa  1 t-K*  “nd  Only  those  that  capitalize  on  the  achievement  of  important  behavioral 
Sf  promoSn?!ne«^^^^^^^^  permitted.  In  some  ways,  the  project'^as  been  a 

have  beeifSeratSinl  S if  our  shops  and  laboratories.  All  too  often  there 

Sn^Ibute  V ‘"f®"  extremely  repetitive  and  which,  after  a point,  do  not 

contribute  to  new  learning  for  the  student.  Many  of  the  larger  woodworklng^rojects  In 
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classes  for  industrial  arts  students  would  fall  into  this  cateeory. 

ence^^  questions  that  have  been  raised  about  student-planned  experi- 

ences. When  students  plan  experiences,  they  will  probably  take  longer,  and  they  mav  not 
quite  as  professionally,  but  behavior  changes  may  be  more  likely  to  occur  and 
nSfpnt  deepen  through  involvement.  Sometimes  in  my  own  classes  1 am  so  im~ 

somewhat  liS  dIeTv'se?'"! 

somewnat  like  the  TV  set.  A warm-up  period  is  required  before  the  action  can  start 
hPid  teachers  have  never  considered  that  because  the  project  has 

^nl?mPntQ  ^ prominent  posii^n  m our  instructional  strategies,  it  has  helped  to  limit  en- 
rollments in  our  classes.  There  are  students  for  whom  learning  by  this  type  of  activSv 
1 very  diffici^t.  By  the  same  token  that  some  students  have  academic  difficulty  some 

difficulUes.  We  want  to  participate  in  those  activities  Yn  which 
we  can  e^enence  succe.ss,  so  students  will  go  where  the  action  is  for  them. 

We  have  not  done  enough  with  providing  differentiated  methods  for  different  students 
Zt  always  known  that  students  in  our  classes  are  individuals  with  differ- 

nrfam  rn’  nor  taken  the  time  to  allow  students  to  use  methods  appro - 

for  Master^^-l  wStesT  objectives.  Benjamin  Bloom,  in  a paper  on  “Learning 

r or,  'educational  trap’  of  specifying  quality  of  instruc- 

?i?mnrinn  Start  with  ths  very  different  as- 

individual  students  may  need  very  different  types  and  qualities 
of  ins^ction  to  achieve  mastery. ...  It  seems  .reasonable  to  expect  that  some 
d mtrSav'^ippd  concrete  iUustrations  than  will  others;  some  stu- 

ann^?,v?l  examples  than  do  others;  some  students  may  need  more 

approval  and  remforcement  than  others  and  some  students  may  even  need  to 

die  first'time  explanation  while  others  may  be  able  to  get  it 

mavb'e^ow^to^Hpl^Inn  ‘’®®‘jo®ohing  tactics  for  different  individuals  or 

maybe  how  to  develop  a series  of  tactics  to  be  selected  by  individuals,  so  that  each  mav 
most  efficiently  accomplish  the  desired  behavioral  change.  ®° 

hang-up:  Natural  resistance  of  humans  m 
but  fr'Vprranlv  no^ed  for  resisting  change.  This  statement  is  not  unique  to  teachers, 

n^L  characteristic.  It  is  easy  to  continue  with  the  old,  while  it  is  time- 

consuming  and  often  frustrating  to  try  something  new.  Change  involves  risk  of  failure  risk 

Ma^nv  of  nl  with  new  problems,  and  the  need  for  thinking  cud  planning. 

Many  of  us  have  used  or  heard  one  of  the  following  change  resistors:  ° 

"It  won’t  work  in  our  school.’’ 

“TTie  other  teachers  won’t  like  it.’’ 

"It’s  too  much  change.’’ 

"The  students  won't  want  it.’’ 

"If  takes  too  much  time  to  implement.’’ 

‘‘We  just  changed  it  last  year.’’ 

"We  don’t  operate  our  present  program  efficiently  yet." 

"Let’s  form  a committee.’’ 

.1,  . it’s  for  reasons  like  these  that  we  do  not  try  some  of  the  newer  ideas  or 

that  we  don’t  try  again  some  of  the  older  ones.  newer  laeas  or 

denty^^^wf^^h'^H^®  strategy  to  use  in  terms  of  the  stu- 

monli  'Y®  our  favorite  strategies  and  tactics.  Even  so,  we  should  be  prof#*s- 

fo?  tactics  so  that  when  one  we  don’t  like  Is  really  more  appropriate 

4 yo^^  students  used  role-playing  latelv?  Brainstorm 

said^nH  Hoi^  A board  of  directors  meeting?  A design  conference?  After  all  Is 

trito?  Ihl  Che  hands,  not  of  the  adminls- 

^ bool  toard,  the  guidance  counselor,  butsouarelv  in  the  hands  nf  the  rea^he^- 

with  respect  to  todustrlal  arte.  It  wlU  largelybe  ^ai  decml^ that  de"St^lne 

etSuatl  a^d  HnainelS  "A  discerning  and  dutlM  lS?er„m?i^^ 

► finally  select  the  technique  that  will  most  effectively  convey  his  particular 
message  to  a certain  group  of  learners.  It  Is  the  teacher  with  such  a variety  of  method- 
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ology  Who  i.  bast  prepared  to  meat  the  dally  challenga  of  reaching  other  minds.  "(6) 

FOOTNOTES 

Z C.  Marriam 

""°‘Tublisteg  Con??ln-r^^^^  °<  Teaching,  New  York:  Pitman 

(3)  Chaprer^l.^'^msto^^^  Appealing 

Naiiy  & Co.,  1963  p.  3 ^ c-oitea  DyN.  L.  Gage,  Chicago:  Rand  Mc- 

(4)  Ibid.  ’ 

(5)  Bioom  Benjami^  s UCLA  Evaluation  Comment,  Canter 

p.  6.  ^ Evaluation  of  Instructional  Programs7  Vol.  1,  No.  2TMify.  1968, 

(6)  Coleman,  op.  cit..  p.  5. 

m^ornm  St»a.  Stota  Univ.t.ih-, 


The  Daily  Double 


Jarvis  Baillargeon 

but  ;S>SJ  ”S|ra?^Lr°“'“" 

insti^SSof  m'simalso  l^^O's.  today  offers 

pracScirto  mLy“‘u„irshopf  “ya^iia?^,™^  f of  con.mon 

different  areas  to  prov.'de  activity  r offering  of  instruction  in  two 

with  the  thought  that  1 mtghl  pra^ti?;  wSM  orlLted^Si  “”=■  ' ""^“gB'od 

represented  here.  Since  eve^one  pshniilH  ^ offer  two  lessons  to  the  group 

three  lessons  for  toda^:  Improve  on  past  performance,  I have  ouUined 

Lesson  #1 

Title  - Teaching  General  Shop, 
objective  - Differentiate  between 
facility 

Content  - Two  approaches. 

a qua'^tto^as^  m*L‘?ay'h“w  Aa“ma^  P'ways  has  remainad 

instructional  program.  In  general  it  would  actiTdty  areas  as  part  of  an 

as^  aVeriPPs  trea.^id  as  separate  entitles  and  offered  on  a rotaSe  basis 

as  It  ii5'lies'tta“a°c£’as'^f*2o”stiS^^l'Sfii“l°’^®°‘if°^^^  »>"PUcatIons, 

strucaon^a.  unlS“c'a?rS“  t°Li^^iSS“2cl?i‘.^^  *"  “ 


general  shop  organization  and  a general  shop 
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Lesson  #2 

Title  - Reviewing  Daily  Planbooks. 

Objective  - Distinguish  between: 

(1)  Unit  lesson  sequences 

(2)  Lesson  I'otarion 

(3)  Tndiviclual  instruction 

Content  - Exanv.ne  a teacher’s  daily  planbook  to: 

(A)  Note  that  all  lessons  are  sequential  in  one  activir/  area,  such  as  woods,  etc. 

(B)  Note  that  lessons  are  rotational  from  several  areas.  Check  records  to  find 
out  how  the  teacher  schedules  each  student  in  each  area. 

(C)  Note  the  prevalence  of  “W's”,  indicating  chat  following  an  introductory  talk 

the  teacher  became  a project  construction  assistant.  * 

Summary  - Check  the  planbook  for:  (1)  Sequential  lessons,  (2)  lessons  from  several  areas 
or  (3)  very  few  lessons. 

Repeat  - Next  we  will  discuss  another  alternative. 


Lesson  #3 

Title  - Daily  Double  in  the  General  Shop. 

Objective  - Introduce  instruction  by  presenting  two  short  lessons  in  two  different 
areas. 

Content  - Select  two  activity  areas,  each  of  which  offers  sufficient  work  stations  for 
about  one-half  the  class  size. 

(A)  Begin  instruction  by  presenting  a short  “how  to’*-type  lesson  from  each  of 
the  two  selected  areas  to  the  entire  class. 

(B)  Following  both  lessons,  offer  student  the  choice  of  beginning  actual  work 
(i.e.,  selection  and  layout)  in  either  area. 

(C)  Control  choice  if  necessary  to  divide  efficiently. 

(D)  Note  for  students  that  they  will  be  working  in  the  other  area  at  a later  date 
without  additional  group  instruction. 

Summary  - Two  areas  of  instruction  - a “Daily  Double”  - presented  consecutively  during 
the  same  class  period  to  the  entire  group.  Capitalizing  on  the  relatively  short  interest 
span  of  early  adolescence,  teach  two  short  (10-  to  15-minute)  lessons  to  an  entire  group, 
followed  by  a division,  each  half  of  the  class  going  to  work  In  a different  activity  area, 
a -1  ^ f*’®  ‘Improvement  of  the  Breed’  Industry,  we  have  progressed  from 

a Daily  Double  to  an  Exacta’  (three  in  a row)  in  less  than  20  minutes.  The  lessons  can 
be  construed  as  coming  from  three  areas;  Lesson  #1,  Undergraduate  Methods;  Lesson  #2. 
Supervision;  Lesson  #3,  In-service  education.  All  these  for  tlie  purpose  of  improving 
instruction  via  new  teaching  methods.  r & 

Mr.  Baillargoon  is  supervisor.  Bureau  of  Industrial  Arts,  State  Education  Department,  Albany,  New  York. 


Industrial  education : the  rumble 
seat  and  the  wandering  wagon 


W.  Lloyd  Gheen 

Since  1928,  the  objectives  espoused  bjr  our  national  organizations  have  retained  a 
relative  OTnceptual  and  structural  consistency  (1).  Changes  have  been  made  in  wording 
and  emphasis  to  correspond  with  industrial  and  technological  changes,  but  basic  concep- 
tual threads  can  be  traced  throughout  (2).  In  a recent  publication,  we  find  that  to  “De- 
velop Problem-Solving  and  Creative  Abilities  Involving  the  Materials,  Processes  and 
Products  of  Industry  is  one  of  the  five  “Goals  for  Contemporary  Industrial  Arts  Pro- 

^ to  have  an  objective.  But  that  goal  only  becomes  significant  if  its 

achievement  is  measurable  and  edifying. 

As  a profession,  we  bear  the  title  of  Industry.  But,  do  we  represent  industry  by  our 
objectives?  Let  s see  if  a positive  correlation  can  be  drawn  between  industry’s  interest 
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creative  talent,  and  our  objective  to  stimulate  that  same 

General  Electric,  for  more  than  25  years,  has  given  incomine  eneineers  a two-vp-ar- 

^ result,  these  min  produce  threl  timirmorrnat^^^^ 
are  amlll  T*  training.  IBM,  US  Steel,  General  Motors,  the  AirVorce 

fhan  finm®  industries  providing  creative  training  for  their  employees.  More 

vannf^J^J^  other  companies  have  engaged  in  creativity  training.  Why?  Technoloeical  ad- 
rhZ  ft  - ^ tremendous  amount  of  new  knowledge  in  such  short  periods  of  time 

physically  impossible  for  one  to  digest  it  all.  Therefore,  the  abihty  to  think  new 
alS^Ts  important  than  the  ability  to  digest  the  old.  From  the  a^gvi  ev^ce  Tt 

nSdl  objective  to  develop  creative  talents  is  in  close  harmony  with  industries' 


j ^ industry  is  represented  by  an  old  clunk  of  an  automobile  rather  than 

^n^^ustrTaTl^^oSf  ^ rocket.  Such  a represenSfirnot  to 

^ ^ ® rather  to  illustrate  that  the  rapidity  of  technoloeical  advances 

will  render  today’s  industrial  activities  as  tomorrow's  clunke/s  advances 

i„cr  education,  and  indeed  the  whole  educational  spect^m,  will  ahvavs  be  trail- 

ari  outtl  S vt  ‘^^^hnological  advancement.  Many  of  the  reasons  fol  tiis  iag?I 'm  surl 
^at.  Will  we  be  trailing  in  the  “rumble  seat”  position  of  cllse-ouarter 
In  a'"  we  be  slamming  around  in  the  dust  of  past  tSdition  and  bygole  days 

in  a wandering  wagon”  fashion,  making  milk  stools  and  funnels?  ^ 

m.irh  completed  a research  pro  ject  which  was  aimed  at  determining  fl)  how 

„ j ► -couragement  and  stimulation  for  creative  development  we  should  as  industrial 
educators,  provide  in  college  classes,  and  (2)  how  well  we  are  doing  to  meet  these  criteria 
fnr  <3ti°  task,  a scale  was  developed  containing  instructional  methodologies 

S^as  Srsemfo'^^f ‘'r  instrument,  entitled  ‘‘Creative  Spre^lSn  ScaS^ 

r^Tues  » Which  industrial  educators  sh^uld^mpW  tfc  tec  “ 

^ Items  of  the  scale.  A remarkably  consistent  resDonse  to  the 

29.®<JhCamrs.  Mean  scores,  based  on  rAveritatSe  wire 
rinnal  rn  *”*  the32items.  Items  were  grouped  into  four  sections  for  which  addi- 

oTrall  "CES  Mean”  was  determinilf  for  a cMleiove, 

tf  "E;  "™®^n  ratings,  ranging  in  value  from  2.62  to  4.79  15.00  being  the 

constituted  “Criterion  Ratings  "-minimum  acceptSle  sS 

incHrTI^  CES  was  then  administered  in  48  industrial  education  classes  witliin  five  Texas 

teachers  pnd^74Q"^n  teacher  training  programs.  A total  of  23  different 

teachers  and  749  smdent  responses*  were  involved  in  the  study. 

anr^r-aeZ^u  havc  thus  far  been  established  for  each  institution.  Collective  mean 

nonlaboratorv  computed  for  classes  of  a laboratory  orientation  as  weU  as  for 

nonlaboratory-type  courses— theory  classes.  The  means  derived  from  the  university 


separateflswov^Sh^^J  5^'"^  responded  to  the  CES  in  more  than  one  class, 

separate  answer  sheet  received  constituted  a “student  response”. 


Each 


ERIC 


14 


Q 


143 


TAULE  1 


StatlBtlcnl  Analysis  of  Eivc  Institutions  Showing 
the  Difference  Uctween  the  Criterion 
and  Che  Status  Ratings 


VarlablcNCx 
Number  ^ 

‘Icorlon 

Value 

Inst.  Differ- 
1 ence 

Inst#  Differ- 
2 ence 

Inst.  Dlffcr- 
3 ence 

Inst,  Dif fer- 
4 ence 

Inat,  niffer- 
5 ence 

1 

2 

3 

4. 

5. 

“s 

7 

8 
9 

10 

'"ii" 

12 

13 

14 

15 

16  ' 

17 

18 

19 

20 
21 
22 

23 

24 

25 

—26 

27 

28 

29 

30 

31 

32 

Stud. Expan. 
Tea . Encour • 
Procedure 
Technique 
CES  Mean 

4.72 

4.65 

4.51 
4.79 

4.00 

2.6-5— 

4.34 

2.69 

3.03 

3.59 
2V76 

3.52 

4.07 
3.83 

3.00 
4.72 

4.59 

3.95 

4.08 
4.22 
4.29  ' 
4.71 
4.33 
4.55 
4.55 
3.83 
4.55 

3.66 
3.17 
3.83 
4.16 
3.31 

4.04 
4.11 
3.93 
3. "63 

3.96 

3.20  1.52** 

3.37  1.28** 

2.91  1.60** 

3.03  1.76** 

1.44  2.55*» 

■6.71  'l.9i** 

1.85  2.49** 

0.77  1.92** 

1.66  1.37** 

1.58  2.01** 

'i.bi'  ■i.'75** 

2.04  1.48** 

1.00  3.07** 
1.95  1.80** 

1.54  1.46** 
■3:19''  i. 53**' 

2.86  1.73** 
1.80  2.15** 

2.54  1.54** 
-2,._51 , 1.71** 

2.21  2'.08** 

2.61  2.10** 
3.32  1.01** 

1.39  3.16** 

2.66  1.89** 

2.56  1.27** 

2.81  1.74** 

0.96  2.70** 

1.69  1.48** 

1.99  1.84** 

2.20~  i.96** 
2.11  1.20** 
2.36  1.6$** 

2.08  2.03** 

2.09  1.84** 

1.79  i.84** 

2.11  1.85** 

3.37  1.35** 
3.66  0.99** 

3.15  1.36** 

3.2V  1.52** 

1.77  2.23** 

0.87  1.75** 

1.80  2.54** 

0.7/  1.92** 

1.84  1.19** 

1.46  2.13** 

lV28"i'.48A* 
1.95  1.57** 

0.87  3.20** 

1.38  2.45** 

0.64  2.36** 

'2155-  2.17** 

2.51  2.08**' 

2.05  1.90** 

2.91  1.17** 

2.71  1.51** 

1.38  2.91** 

2.59  2.12** 

3.37  0.96** 

1.12  3.43** 

2.57  1.98** 

2.  33  ” "1.5b** 

3.01  1.54** 

1.21  2.45** 

0.95  2.22** 

1.47  2.36** 

2.02  2,14** 

1.83  1.48** 

2.54  1.50** 

2,11  2.00** 

1.81  2.12** 

i.50  2.13** 

2.02  1.94** 

3.49  1.23** 

3.83  0.82** 

2.97  1.54** 

3.14  1.65** 

2.54  1.46** 

1.53  1.09** 

3.49  0.85* 

2.37  0.32 

1.30  1.73** 
2.28  1.31** 

1.37  1.39** 

1.88  1.64** 

2.88  1.19** 

2.44  1.39** 

2.00  1.00* 
2.93  1 . 79** 

3.39  1.20** 

2.19  1.76** 

2.37  1.71** 
3.33  0,89* 

3.30  0.99* 

3.5?  1.12** 

2.49  1.84** 

3.09  1.46** 

2.75  1.80** 

2.84  0.99* 

2.91  1.64** 

1.74  1.92** 

2.28  0.89 

2.77  1.06* 

2.07  2.09** 

3.16  0.15 

2.77  1.27** 

2.90  1.21** 

.2.5:i„.l.,Jt4** 

2.40  1.23** 
2.68  1.28** 

3.63  1.09** 

3.91  0.74** 

2.97  1.54** 

3.97  0.82* 

3.66  0.34 

1.31  1.31** 

2.88  1.46** 

1.47  1.22* 

3.34  -0.31 
1.94  1.65** 

0.91  1.85** 

2.47  1.05* 

1.72  2.35** 

2.38  1.45** 

1.12  1.88** 
3.44  1.28** 

4.19  0.40 

2.59  1.36** 

3.88  0.20 
4.50  -0.28 

2.06  2.23** 

4.16  0.55 

4.00  0.33 

2.38  2.17** 

3.62  0.93* 

3.28  0.55 

4.37  0.18 

2.22  1.44** 

0.94  2.23** 

2.75  1.08* 

3.19  0.97* 

2.38  0.93* 

3.24  0.80** 

3.06  1.05** 

2.70  1.23** 

2.30  1.33** 

2.86  1.10** 

3.61  1.11** 

3.88  0.77** 

3.27  1.24** 

3.02  1.77** 

1.90  2.10** 

1.27  1.35** 

2.21  2.13** 

1.02  1.67** 

2.20  0.83* 

2.05  1.54** 
1.60  1.16** 

2.25  1.27** 

1.29  2.78** 

2.26  1.57** 

1.33  1.67** 

3.07  1.65** 

3.04  1.55** 

2.06  1.89** 

2.79  1.29** 

2.69  1.53** 

2.09  2.20** 

3.00  1.71** 

3.65  0.68* 

1.68  2.87** 

2.88  1.67*1 

2.52  1.31** 

3.22  1.33** 

1.51  2.15** 

1.94  1.23** 

2.38  1.45** 

2.63  1.53** 

2.58  0.73 
2.73  1.31** 

2.39  1.72** 

2.26  1.67** 

2.21  1.42** 

2.40  1.56** 

**  Significantly  different  at  the  .01  level 
* Significantly  different  at  the  .05  level 

survey  comprise  the  "status  ratlng8"->-aciiial  in-class  encouragement  for  creative  de- 
velopment. 

The  status  ratings  for  each  institution,  and  for  laboratory  and  nonlaborntory-typc 
courses,  have  been  statistically  compared  with  the  corresponding  criterion  ratings.  The 
Dunnet  procedure  was  used  to  make  this  comparison  (5).  Thble  1 illustrates  the  results 
of  the  institutional  analysis.  Every  variable  for  Institutions  one  and  two  was  significantly 
below  the  criterion  .ratings  at  the  .01  level  of  confidence.  The  analyses  for  institution 
three  revealed  that  although  all  37  ratings  were  below  the  criterion  means,  the  values 
for  items  8,  29  and  32  were  not  significantly  different.  The  two  negative  differences  for 
biadtutlon  four  indicate  that  student  activities  in  course  planning  and  the  encouragement 
of  "originality’*  surpassed  the  minimum  standard.  The  above  analysis  leads  me  to  con- 
clude that,  generally  speaking,  the  industrial  teacher  training  programs  sampled  are  not 
providing  sufficient  creative  stimulation  In  their  instructional  methodologies.  And  although 
this  assumption  cannot  be  scatistically  generalized  for  all  schools  and  classes,  it  is  my 
hypothesis  that  these  same  basic  results  would  exist  throu^out  the  profession,  with  few 
exceptions. 

The  analysis  of  differences  vrhlch  arose  from  comparing  laboratory  and  nonlabora- 
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tag,  deferrtag\^d™enr  and =P«ulatlve  reason- 
item,  helping  students  cope  with  (ollurL  'Lagestr‘thaJ'*m  our  ‘ this  last 

ttliv'  ra’4"  T “7'^*’"'  tan  “much  ho^”/ 

on  taformatlon--pourtar'knowlS  concentrates  greater  efforts  In  passing 

industry  calta  for  freaU«  tfiLl  wl  accla^  generation  of  new  Ideas! 

sional  objectives.  Yet,  research  has  shown  development  through  our  profes- 

efforts  toward  nurturing  this  much-needed  abimv^l  concentrating  sufficient 

ance  and  apply  devotion  tn  ctTse--theSsi^^^^^^  * ree.xamine  our  perform- 

from  the  students  in  our  own  classrooms  greater  creative  performance 

at  an  “leveTs!  Tugg!Slo7bS«st“en^  “ P““  o*'  “t-  ctnployees 

a suggestion  boxf^n  effect.  In  ^our^eachl?1:ra^nf^^^  Have  jmu  ever  thought  of  using 
enough  to  have  been  chalieneed^to  conrrihnU  o ^ ® classes?  Have  you  been  fortunate 

references 

“'”c‘rcular  "6t6fco.Se">’Kl"p^rr^^^^^  Education, 

Priming  Office,  1962)  , u , 1960,  (Washington:  US  Government 

Atax  P.  oshom,  » imagination  ‘Msl’crlbner's  Sons,  1963). 


(1) 

(2) 

(3) 

(4) 


Mr.  Gheen  is  on  the  faculty  at  Texas  A & M University,  College  Station. 


New  industrial  arts  for  the  senior  high 
school:  relevance  in  a dynamic  age 


if sS‘F 

trial  arts.  ^ appear  as  something  different  from  the  present  Indus- 

present  as* quMtlonsT  discussion  grows  out  of  a number  of  concerns,  which  I will 

into  the  T^enty-^m^enmry?  senior  high  school  level  as  man  moves 

f ?!  Whe^i®  role  for  Industrial  arts  In  a post-industrial  society? 
the  study  of  Indust^'^^nd  te^olo^^^  emphases  In  a curriculum  area  that  is  devoted  to 

(4)  How  and  where  can  a program  at,  the  high  school  level  esmblish  relevance  with 
O 
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the  students  and  tlie  world  about  them? 

(5)  From  a purely  educative  process,  whe  re  can  industrial  arts  (or  some  other  appro- 
prlate  tide)  place  its  major  emphases  when  dealing  with  students  who  will  live  their  lives 
in  the  dynamic,  ever-changing,  complex  and  somewhat  unknown  world  of  tomorrow? 

No  attempt  will  be  made  to  dr  il  with  each  of  these  questions  completely.  They  merely 
serve  to  identify  the  nature  of  some  of  the  agony  that  a sincere  and  challenged  individual 
has  been  experiencing.  They  also  serve  as  a catalytic  element  toward  moving  industrial 
arts  out  into  the  mainstream  of  education  and  of  society  in  general. 

proposed  senior  high  school  program  by  some  of  the  staff  at  the 
^ ^ Maryland  grew  out  of  their  own  multiple  concerns  as  earlier  expressed, 

in  addition  to  persistent  requests  from  high  school  teachers  across  the  country  for  new 
overdife^'^^"*^  programs.  The  time  and  the  need  for  action  in  this  area  appeared  long 

existing  high  school  programs  have  not  had  any  kind  of  professional  consensus 
direction,  substance  or  even  association  with  a definition.  Fhrough  its 
patterns,  the  high  school  program  has  been  dominated  by 
preparaaon  content  development  as  well  as  by  a form  of  pseudo- vocational 

-j,  programs  have  been  narrow  in  their  appeal  to  students  and  have  not  provided 

the  broad- base  general  education  framework  so  often  espoused  or  advocated. 

It  is  my  hope  that  industrial  arts  teachers  at  the  senior  high  school  level  would 
aspire  to  a place  in  the  mainstream  of  education.  The  potentials  for  an  increasingly 
important  role  n education  are  greatly  enha.iced  as  man  turns  increasingly  to  tech- 
nology  in  the  solution  of  his  most  pressing  proulems.  The  great  void  in  contemporary 
education  exists  m the  area  of  understandings  t.iat  separate  the  technologists  from  the 
the  populace.  Here  is  a vital,  dynamic,  challenging  role,  and  I bid  you 
to  venture  into  it  with  a zeal  equal  to  the  urgency  of  the  task. 

I also  bid  you  to  move  out  Into  the  mainstream  of  life  with  a form  of  education  that 
focuses  on  the  future. 

reference  point  leads  me  to  urge  you  to  consider  a future-oriented 

® education  that  is  engendered  in  the 

present,  but  in  reality  must  be  a thrust  into  the  future.  The  nature  of  this  present-future 
orientation  in  education  Is  best  expressed  in  the  following  quotation: 

‘Time,’  said  St.  Augi'stine,  'Is  a three-fold  present:  The  present  as  we  experi- 
ence It,  the  past  as  s present  memory,  and  the  future  as  a present  expecu  tion.’ 
criterion,  the  world  of  the  year  2000  has  already  arrived,  for  In  the  de- 
cisions we  make  now,  in  the  way  we  design  our  environment  and  thus  sketch  the 
lines  of  constraints,  the  future  is  committed.  . . . The  future  Is  not  an  overarch- 
ing leap  into  the  distance;  it  begins  in  the  present,  (1,  p.l) 

problems  facing  mankind  in  the  present  may  in  fact  provide  the  educational 
springboard  for  that  entry  into  the  future. 

envisioned  for  the  senior  high  school  is  an  attempt  to  move  the  school 
from  its  traditional  emphasis  on  passive  involvement  with  the  past  to  an  aggressive  ex- 
citement and  active  encounter  with  the  future.  This  latter  involvement  was  identified  by 
C.  P,  Snow  as  a matter  of  greatest  need  for  man,  when  he  stated: 


The  worlds  greatest  need  is  'an  appetite  for  the  future’ ,, , All  healtliy 
societies  arc  ready  to  sncrlffoe  the  existential  moment  for  their  children's 
fumre  and  for  children  after  those.  The  sense  of  the  future  Is  behind  all  good 

policies.  Unless  we  have  it,  we  can  give  nothing  either  wise  or  decent  to  the 
world.  (5,p.43) 


future  stands  out  as  a principle  feature  of  the  program  that  I 
would  like  to  discuss  with  you  in  the  remaining  time. 

development  of  the  senior  high  school  program  as  projected  in  this  discussion 
A study  over  a period  of  several  years.  The  final  phase  of  the 

study  Involved  a number  of  outstanding  graduate  students  who  organized  as  a data-collec- 
tlon  and  data-reflnlng  team. 

The  major  topics  studied  by  this  group  were  the  following- 
(1)  The  Nature  of  the  Society  in  the  Next  30  Years 
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(2)  Curriculum  Trends  nt  the  Secondary  School  i .evel 
^3)  The  Nature  of  the  Senior-High  School  Student 

Socio-Tcychological  Theorlesj  Governing  Man's  Behavior. 

IS  nrl^JnSlTi? fit  ® events  or  procedures  that  led  up  to  the  projected  program 

“ ^ * schematics  appearing  on  the  following  pages.  ^ ^ 

This  Intensive  study  and  refinement  process  produced  a significant  quantir/  <^f  data 

"-anl"cha„a„^Vd“Sai?o„“ 

j Underlying  concepts  basic  to  the  direction  of  the  program  are  as  follows*  The 

emphaais  w„°“rapSgr^^ 

by  an  awareness  of  the  tim^be^wS^SJen^ 

widespread  application  of  that  Invention  may  have  taken  a hundred  years  in  nast 
1 example,  it  took  112  years  for  photography  (1727-1839).  Today  the  Sme 

ffve  yeaS  f ?948'' 1953^  froi^  significant  and  far-reaching  Innovations.  It  took  Just 

rive  years  (iy48-1953)  from  invention  to  widespread  application  for  the  transistor 
Integrated  circuit  took  only  three  years  (1958-1961).  transistor.  The 

of  this  acceleration  of  technological  innovation  is  the  greatly  re- 

iL  permitted  society  to  adjust.  Herein  lies  the  cause  of  nume?JS  sLlfi 

cefefrtiSi  of  SnokfvlS°f ^ dynamic  age  such  as  ours.  This  Increased  ac- 

obSeiSic?  wWch  an?e/rs  ° ^ profound  effect  on  the  phenomenon  of 

oDsoiescence,  whlc^^  as  a common  issue  In  contemporary  commentary. 

j , . products  of  education  In  a dynamic  age  may  actually  be  casualties 

tod^ai°fi?Ai??r  subs^^^  turnover  or  Innovation.  Thft  eduLtlon  which  focuses  on 

^ subsequent  decades)  is  actually  preparing  people  for  yesterday. 

i communications,  transportation,  power  generation,  etc  Is  alreadv  on 
the  drawing  boards,  or  In  pilot  experimental  models.  To  develop  In  people  the  abllltv  to 

snd  to  make  effective  decisions  In  a dynamic  Ld  icceleraling^sJ)ciety 
cannot  be  left  to  an  educational  system  that  dwells  on  the  past.  ® ^ 

mi?  will_p_lay  an  Increasing  role  in  the  solution  of  major  social  nrohlpm.. 

vearJ^wllw‘?it‘^rP^  ^ population  that  will  double  In  thefext  thirty 

nion  *c  center  around  greatly  expanded  and  Improved  systems  for  meeting  so- 

water,  air,  transportation,  communication,  power  generation  housing 
and  other  elements  of  a compatible  environment.  f-uon,  nousing 

of  the  literature  and  an  analysis  of  the  data  in  our  earlier  snidifs  =5.m- 
g>rted  Ae  following  listing  as  major  social,  environmental  and  operational  problems  i-h^r 
face  man  In  the  Immediate  and  subsequent  future.  ^ 

(a)  Pollution  (air,  water,  noise,  etc.)  ’ 

(b)  Conservation  (natural  resources) 

(c)  Housing  and  Urban  Development 

(d)  Power  Generation 

(e)  Uhter  Supply 

(f)  Production  Processes 

(g)  Transportation 

(h)  Communications 

(i)  Resource  Utilization 

( J)  Trash,  VAiste,  Junk  Disposal 

In  the  Senior  problems  has  been  Identified  as  a significant  area  for  study 

in  tne  senior  hign  school  industrial  arts  laboratory  ^ 

becaL^e^ofan  iT/rnnf  production,  medicine,  social  ordering,  etc.,  were  not  included 

nSself  Within  some  semblance  of  boundaries  associated  with  the 

Lrjf  and^l^^envT^^^^^  functional  capability  of  the  labora- 

in  this  program  Is  on  technology  and  its  potential  for  assisting  In  the  de- 
velopment of  people  capable  of  dealing  with  such  major  problems.  ^ 

^^SSosting  a form  of  industrial  arts  that  explores  the  application 

^7fa^  ma^liid.  ^ environmental  al^perational  probiiHIi 

tion  If  emphasis  on  what  technology  can  do  for  mankind  in  the  solu- 

as  valid  edfcatilSSf  operational  problems  takes  on  many  dimensions 
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George  S.  Counts  has  stated  that,  “We  must  strive  in  all  haste  to  rear  a gene  ation 
capable  of  living  with  and  directing  towards  humane  ends  all  the  resources  of  scien.  e and 
technology".  (4,  p.9) 

Aaron  W.  Whmer,  in  his  introduction  to  Technology  and  Social  Chanite.  has  made  the 
following  statement: 

A source  of  great  authority  over  nature,  the  modem  scientific-technology 
promises  to  be  both  the  hope  of  man’s  future  and  the  instrument  of  his  enslave- 
ment and  his  desttmction.  If  we  are  to  avoid  the  disasters  it  lays  open  to  us 
and  take  advantage  of  the  opportunities  it  presents,  we  . . .must  understand  what 
modem  technology  is,  ^^hat  it  means,  and  what  must  be  done  with  it,  if  it  is  to 
serve  man  well.  (15,  p.l) 

Don  Fabun  in  his  Dynamics  of  Change  discusses  a similar  point  in  the  following  com- 
ment: 

The  forces  of  change, . . . are  amenable  to  our  guidance.  If  we  seem  to  be 
hurried  into  the  future  by  a runaway  engine,  it  may  be  that  the  main  reason  it  is 
running  away  is  that  we  have  not  bothered  yet  to  leam  how  it  works,  nor  steer  it 
in  the  direction  we  want  it  to  go.  (6,  p.5) 

The  need  for  understanding  technology  and  what  it  can  do  for  mankind  is  not  unique  to 
any  group  within  the  school  or  society.  It  is  a universal  requirement  in  a democracy 
where  decision  making  at  all  levels  is  basically  tied  to  the  sophistication  of  the  electorate. 
Such  education  transcends  the  criterion  of  general  education  and  assumes  the  position  of 
imperative  education  if  man  is  to  attain  new  heights  of  humane  achievement  rather  than 
self-destruction  and  enslavement. 

The  need  for  understanding  technology  in  a democracy  is  discussed  under  the  topic  of 
“Technological  Ignorance’’  in  the  text  of  Dynamics  of  Change,  as  follows: 

The  contention  that  persons  ignorant  of  technology  can  function  in  a democ- 
racy to  any  effect  when  the  society  is  a technological  one  is  dubious.  Under- 
standing is  not  a prerequisite  of  control;  't  is  control.  (6,  p.30) 

The  above  statement  leads  directly  into  one  of  the  major  objectives  of  the  new  pro- 
gram for  the  senior  high  school.  This  goal  is  to  provide  a form  of  education  that  will 
attempt  to  bridge  the  gap  berveen  the  technological  elite  and  the  great  masses  of  the  popu- 
lation who  must  live  with  and  make  decisions  relative  to  the  uses  of  technology  in  shaping 
man’s  future.  The  constantly  widening  gap  between  these  two  groups  has  been  a matter 
of  sincere  concern  by  such  people  as  C.  P.  Snow,  Barbara  ^^h.rd  and  those  involved  in  the 
Commission  on  the  Year  2000.  The  issue  is  largely  one  of  who  will  maintain  control, 
coupled  with  the  capability  of  the  populace  to  make  decisions  within  its  sphere  of  under- 
standing. 

Emphasis  on  the  study  of  technology  in  the  past  has  been  on  its  capability  to  produce 
more  and  better,  to  move  man  from  the  cave  to  the  skyscraper,  to  deliver  the  human  from 
the  hoe  to  the  supermarket,  to  extend  man’s  life  and  reduce  infant  mortality,  to  move  man 
and  messages  at  undreamed-of  speeds,  and  to  build  huge  automated  complexes  as  well  as 
our  sprawling  cities. 

Technology  has  not  only  made  these  accomplishments  possible,  but  in  the  process 
of  such  achievements,  man  has  also  seen  fit  to  pollute  his  air  and  water  to  a point  of 
threat  to  human  existence.  He  has  used  and  discarded  the  fruits  of  his  productivity  with 
such  facility  as  to  create  severe  problems  of  waste,  junk  and  trash  disposal.  He  has 
created  and  sold  air-conditioners  for  which  there  is  insufficient  electricity  to  use  them 
when  they  are  needed.  He  has  severely  over-taxed  the  traditional  water  resources  to  a 
point  of  imposed  legal  regulations  and  critical  shortages.  His  ingenious  medical  develop- 
ments have  contributed  to  a population  explosion  that  is  rapidly  reaching  crisis  propor- 
tions. These  are  but  a few  of  the  problems  that  have  followed  in  man’s  wake  as  he  has 
sought  the  good  and  abimdant  life  as  well  as  the  means  to  expand  his  horizons. 

The  problems  mankind  faces  are  fully  within  his  grasp  to  solve.  The  magnificent 
accomplishments  of  NASA  in  its  lunar  expeditions  are  ample  evidence  of  what  a nation 
can  do  when  it  comes  to  a decision  of  what  it  wants  to  do,  how  it  wants  to  use  its  resources, 
and  tlie  extent  to  which  society  will  employ  its  technological  “know  how’’.  This  same 


r^welfas  oth/ra!°‘''®  “““*  challenges  In  the  problem  areas  Identified, 

“St  many  of  these  problems  already  exists, 

that  frSm  a'';Sr^^y  me®  nltlTafTn^^  Technology,  has  eald 

™°“'"  °" 

(2)  Make  fresh  wateroutof  sea  water  and  then  irrigate  all  of  the  world’s  arid  reeions 
enough  energy  from  uranium  to  light  and  heat  our  Somes  and  o#S?S^ 
fif  j railroads,  and  run  all  of  our  factories  and  mills.  * 

(4)  Build  houses,  buildings,  and  indeed  whole  cities,  which  are  essentially  watev- 
proof,  heatproof,  cold  proof  and  storm  proof.*’  (2,  p.l3)  ^ "* 

a Weinberg,  director  of  the  Oak  Ridge  National  Laboratories  discusses 

Engineering'? ’’7i7?p^^^^  Technology  Replace  'Social 

Two  such  fixes  in  the  past,  according  to  Dr.  Weinbere  have  dealt  wir*^  the 
of  war  and  widespread  poverty.  A third  fix  proposed  for  the*  future  deals  with  the  solution 
of  the  water  shortage  problem  through  the  use  of  nuclear  desalination  plams. 
tr-io  t^  furfoer  examination  of  the  potential  for  the  production  of  water  as  well  as  of  elec- 
New  Age  Warshofsky  in  his  text  Th^21st  Century 

^Vent^^*  Bv"d5?  ve!r^2m^^  approximately  one-half 

n cent  a kiloil^tt  Sn r<  ^ t reduce  the  cost  to  about  a tenth  of 

a cent  a kilowatt-hour.  That  would  make  the  cost  of  producing  a thousand  gallons 

r^r?L^rh  *^"*l^lf®cent.  Today,  industrial  fresh  water  sells  fof  about 
twenty  cents  per  thousand  gallons,  including  delivery.  (16,  p.50) 

ingredient  to  the  solution  of  many  of  the  previously-mentioned  problems 
facing  mankind  in  the  years  ahead  is  education.  The  fun,^^  5?! 

on  the  a^llcatlon  of  technology  to  deaT^uT  theae  and  related  p“oWem“. 
to  aei;rd'Sti?c«:l 

"Managing  Technolo^-,  dlacuaeed  the 

wa?s  "*®As^wl  increasingly  concerned  about  the  future  In  their 

ovm  ways.  As  we  move  into  what  is  being  called  the  'tiostindu<5 trial 
science  and  technology  are  bound  to  be  mole  and  moJe  « £2  cen^e? 
and  more  concerned  with  the  planning  of  change.  (19,  p.73) 

interjlc^  I^Snt^oVfw^irT'®  ^ by-pass  in  the  general  discussion  of  this  topic  to 

mcerject  a point  or  two  in  order  that  I may  clarify  a personal  nojltlon  That  i<3  i Hr.  nr.1- 

kindl£?es.^  delusions  that  technology  alone  Is  the  answer  to  the  many  problems  man- 
Althou^  this  discussion  deals  with  the  application  of  technoloev  in  the  soIuHnn  r-f 

srmS* f F “'“T  -"-a'L^grwrg  ouro'/L^rSn^r^lSriairTalS^^^^ 

symbolized  by  waste,  exploitation  and  destruction  at  any  cost*  This  is  a facet  of  the^oroh- 

The  pr?bleS5  component  of  the  other  side  of  the^coin~ 

ine  proDiems  of  pollution,  conservation,  housing,  power  veneration  tran<5norraHr>n 

-‘i  pf  ducavf^'IrdW  ^orSX’aamraSSf  S’a 

doe<5  «r.t  °^,*^®®"sltivlties  of  mankind.  The  solution  to  these  problems 

Sg~m  a ;/r..r^ry  ? technology,  but  In  the  realm  of  man’s  concem^r  mS»! 

ir,  x,K^  a sense  of  dlrecuon  that  takes  issue  with  the  notion  that  the  planet  earth  is  an 

va1J^rinS’a%p°rawflng  beauty  and  richncaa  tebe  converted  by  eeneeleas  economic 

Daniel  Bell,  writing  on  the  year  2000,  stated  the  issue  very  simply  when  he  wrote 
com£f^em”:.".’’1t'^:Sr  in^eflnlngone’s  priorities  a?d 
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Erich  Fromm  elaborated  on  this  point  in  his 
Humanized  Technology,  in  the  following  quotation: 


text.  The  Revolution  of  Hope  Toward  A 


. . . man,  not  technique,  must  become  the  ultimate  source  of  values;  optimal  de- 
velopment and  not  maximal  production  the  criterion  for  aU  planning.  (8,  p.lOO) 

issue  appears  to  be  one  of  order  as  well  as  priority.  That  is  to  say,  there  must 
be  a broad  and  searching  analysis  made  of  the  directions  man  wants  to  travel,  and  then 
nis  ingenious  technology  must  be  applied  toward  the  established  goal. 

,.1  1 Jouvenel  was  quoted  on  this  point  in  a recent  text  by  John  McHale,  en- 

titled The  Future  of  the  Future: 


Finding  out  what  we  want  should  become  a major  object  of  attention  . . . there 
is  a vast  difference  between  letting  changes  occur  under  the  impact  of  techno- 
logical advances  and  choosing  the  changes  we  want  to  bring  about  by  our  tech- 
nological means.  <10,  p.8) 

2^^  t^ltlzenry  must  be  brought  to  a level  of  concern  as  well  as  understanding  regard- 
IngAe  course  and  direction  In  which  the  society  is  moving.  The  pressures  of  advertising, 
production  and  consumption  leave  us  caught  up  in  a system  which  should  force  the  intel- 
ligent citizen  to  inquire  about  the  direction  and  meaning  of  such  a society. 

Thomas  Thnner,  in  the  March,  1970,  Issue  of  Phi  Delta  Kapoan.  discussed  the  matter 
of  tonrorrow  s technology  and  today’s  license  in  a series  of  statements  consistent  with 
the  point  I am  making: 


u common  excuse  for  the  exercise  of  greed,  irresponsibility  and  short- 
sightedness is  that  tomorrow’s  technology  can  clean  up  the  resultant  mess. 
. . . Business  equates  growth  with  progress,  and  the  depletion  of  natural  resources 
is  euphemistically  referred  to  as  development  of  natural  resources. 

. . . teclmology  i>  applied  to  these  problems  (pollution,  depletion  of  natural 
resources,  famine,  degradation  of  environment)  while  population  growth  and  eco- 
nomic irresponsibility  are  accepted  or  even  lauded.  Smog  devices,  desalination 
plants,  floating  cities,  and  high-yield  food  production  methods  lull  the  public  into 
a blind  faith  In  technology. ...  (13,  p.354) 


The  issue  is  clear  that  the  total  school  and  all  other  agencies  involved  in  the  develop- 
ment of  our  national  goals  must  get  on  with  the  business  of  dealing  more  effectively  with 
the  elements  of  social,  economic  and  environmental  awareness. 

The  task  of  providing  an  environment  compatible  with  the  needs  of  future  man  cannot 
be  accomplished  by  any  single  group  concern  such  as  technology,  sociology,  physiology, 
etc.  It  will  require  first  of  all  a sense  of  direction  and  then  a sense  of  urgency  and  Judg- 
ment in  using  the  skills  and  knowledge  needed  to  accomplish  the  task.  Again,  I must  indi- 
cate that  my  presentation  of  this  other  side  of  the  coin  was  simply  to  illustrate  that  I do 
not  nave  a total  preoccupation  with  technology  and  a lack  of  sensitivity  to  the  other  ele- 
ments associated  with  the  problem. 

It  became  obvious  that  the  senior  high  school  program  should  be  broad-based  and 
*!.  total  spectrum  of  students  as  opposed  to  present  offerings  that  favor 
4 and  technical  development.  It  was  projected  that  the  program  would  assume 

dimension  of  Inclusiveness  that  would  not  be  hemmed  in  by  occupational  aspiration 
or  curricular  involvement.  The  problems  as  identified  belong  to  no  special  group;  they 
are  everybody’s  problems.  vet-. 

The  objective  was  to  arrive  at  a content  that  would  be  integrally  tied  'f/ith  major 
s^ietal  problems  to  such  an  extent  that  the  school  would  actuaUy  move  out  into  that  maln- 
^eam  of  life  Itself.  It  was  to  be  an  educational  program  that  explored  the  solutions  to 
man  s pressing  problems,  present  and  future.  The  student  would  in  this  way  find  himself 
a part  of  the  on-going  scene.  This  principle  of  contemporary  involvement  is  supported 

Arthur  W.  Foshay  in  an  article  appearing  in  the  March,  1970,  issue  of 

Phi  Delta  Kappan; 


Our  secondary  school  students  . . . want  to  see  themselves  as  participants  in 
me  world  mey  live  in,  not  as  apprentices  for  it.  They  want  me  world  to  be  in 
me  school  and  me  school  in  me  world.  (7,  p.352) 
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yond^narurgir\^c^-.-a^?dTn“c^^^^^^^^^^^^  Be- 

1 QRo’ ' ’ ^h^fair « curriculum  the  problems  likely  to  be  facing  young  adults  in 
1980.  These  persons  currently  are  in  the  primary  years  of  schooling- 

g^ze^  around °nroblems*^^^^  for  them  a junior  h’’gh  school  curriculum  or- 

f9,  p!57)  problems  of  population,  poverty,  pollution  and  many  more. 


‘The  Challenge  of  Environmental  Educa- 


James  Swan  has  written  an  article  entitled 
tion  , in  which  he  states  — 

Creating  a concern  for  environmental  quality  can  and  1 feel  ahmiiH  « 
function  of  our  schools.  l should  like  to  suggest  that  this*could  be  done  through  a 
comprehensive  ‘environmental  education*  program  tnrough  a 

concamad  wlti  davaloplng  attltudaa  of  con- 

mant!rpSS?mTo\,5^“f2?p^ 

arts  ?n  school  program  is  to  place  the  student  and  the  industrial 

the  part  of  Aa  teacher  afwelf  ^a^oTtSe  “hooT^llaW 

that  Tyler,  in  a discussion  of  the  "Curriculum  for  a Troubled  Society*',  has  stated 


island  outside  the  major  currents  of  adult  life.  (14,  p.35)  scent 

the  fiiture.  I will  venture  to  mention  a few  as  follows:  ^ *ouna  ettects  upon 

(1)  The  voting  public  (decision  makers)  of  the  future  would  have  a sensit  vitv  hio 
kind,  nature  and  extent  of  such  problems  facing  mankind  ” sensitivity  to  the 

and  ““  aenaltivity  to  the  nature  of  solutions 

gr^ff>  ISh^n^S-l?  hfs  “Irirj'r^'l'n ‘",a»dlr"ic^ 

Student  through  appropriate  kinds  and  levels  of  involvement  could  begin  to 
feel  he  is  a part  of  Ae  system  and  he  does  have  a role  to  play.  ^egin  to 

cemi  parents  and  other  adults  on  the  con- 

5olJ?mint  ^ ® program  would  have  the  potential  for  even  wider  levels  of  in- 

propo^a-rp-^^^-^ira^^:^^^^^^ 

L“5fsta*  rl of  “a^ocSJrif' affecting  behavior, 

(1)  Xhe  development  of  each  individual  was  of  prime  concern  That  1<5  the  r-nnr*#:i>-no 
til?clnSaff^^i's^.^®'  aspirations,  abilities  and  motivations  of  each  Individui  must  remain 

(2)  The  program  has  centered  on  a process  orientation.  In  this  respect  emphasis 
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has  been  placed  on  such  processes  as  problem  solving,  inquiring,  experimenting,  evaluat- 
ing, constructing,  planning,  analyzing  and  cooperating  with  others. 

(3)  A high  level  of  student  involvement  has  been  structured  into  the  learning  activities 
of  the  program. 

(4)  TTie  physical  settingof  the  program  extends  out  into  every  sector  of  the  school,  the 
community  and  the  nation  as  valid  sources  for  information  and  assistance. 

(5)  The  traditional  craft  textbooks  have  given  way  to  contemporary  newspapers, 
magazines,  scientific  journals,  industrial  house  organs,  government  publications,  com- 
mission reports  and  research  findings. 

(6)  A broad  range  of  instructional  media  is  applicable  and  includes  audio  and  video 
tapes,  movies,  slides,  models,  exhibits,  graphics,  collections  and  specimens. 

(7)  The  role  of  the  teacher  may  be  described  as  a “manager  of  education”.  It  is 
his  job  to  facilitate,  encourage,  stimulate,  evaluate  and  advise,  and  to  provide  an  optimum 
environment  for  learning. 

(8)  Although  the  emphasis  is  primarily  on  the  development  of  the  individual,  stress 
has  been  given  to  the  structuring  of  group  process  involvement  and  learning  experiences 
in  order  to  provide  the  setting  for  interaction,  role-playing,  self-direction,  peer-culture 
identification,  cooperation,  challenge,  assuming  responsibility  and  democratic  partici- 
pation. 

No  attempt  has  been  made  at  an  identification  of  problem  areas  by  grade  levels.  This 
is  a matter  for  individual  school  or  teacher  planning  and  decision  making.  It  is  a flexible 
operating  structure  built  around  a series  of  problems.  The  opportunities  for  interdisci- 
plinary involvement  with  the  many  other  areas  of  the  school  are  numerous. 

Of  special  importance  is  the  posaibility  of  a series  of  strong  cooperative  activities 
between  the  liigli  school  program  and  the  surrounding  community,  which  may  have  any 
number  of  live  projects  associated  with  the  several  problems  as  previously  listed.  The 
setting  of  the  school  mig;ht  appropriately  find  its  elf  in  the  chambers  of  the  water  purifica- 
tion plant,  the  local  pollution  control  office,  a meeting  of  the  housing  and  urban  develop- 
ment committee,  a planning  meeting  of  a dust  control  project  in  a local  industry,  as  well 
as  a field  experiment  on  pollution  of  a stream,  bay  or  river. 

A good  start  in  planning  for  such  a program  might  be  to  explore  the  local  area  for 
active  projects  or  needed  areas  of  concern  and  action.  It  might  be  well  to  determine 
the  range  of  resources  in  the  community  that  could  be  called  upon  for  support  and  assist- 
ance in  the  instructional  elements  that  would  get  beyond  the  technical  capability  of  the 
teacher. 

This  senior  high  school  program  has  within  it  the  possibility  for  real  and  meaning- 
ful experience.  It  would  put  industrial  arts  out  into  the  mainstream,  out  where  the  real 
answers  and  the  dynamics  of  society  provide  an  educational  input  unequalled  by  other 
areas  of  the  school. 

The  work  in  the  laboratory  would  be  an  integral  part  of  the  total  experience.  Planning, 
constructing,  testing,  evaluating  - all  take  on  meaning  as  the  students  use  tools,  materials, 
ideas  and  ingenuity  to  explore  the  application  of  technology  in  the  solution  of  major  prob- 
lems facing  man  in  the  future. 

The  illustration  following  is  a graphic  illustration  of  the  several  elements  that  com- 
prise the  program: 

(1)  Substance  — This  is  the  essence  of  the  proposal,  i.e.,  major  problems  fac’ng 

man  In  the  future.  

(2)  Delineation  — This  is  the  identification  of  selected  problem  areas  considered 
suitable  for  study  in  the  industrial  arts  facility  and  which  would  be  somewhat  related  to 
the  technology  usually  associated  with  the  area.  These  include:  pollution,  power,  housing, 
communications,  conservation,  production,  resource  utilization,  transportation  and  dis- 
posal. 

(3)  Considerations  — This  is  a listing  of  the  concerns  that  helped  shape  the  design 
r.f  the  educational  experiences,  the  strategies  and  the  methodologies.  These  included  an 
emphasis  on  the  Individual,  inquiry  as  a process.  Involvement,  the  nature  of  resources, 
laboratory  environment,  use  of  media,  the  Implementation  of  ‘‘learning  to  learn”  proce- 
dures, the  role  ofthe  teacher,  an  interdisciplinary  approach,  and  a learning  process  inter- 
face that  brings  together  a variety  of  supportive  and  complementing  processes. 

(4)  Process  Elements  — These  are  the  major  instructional  organizational  strategies 
that  were  considered  to  be  most  appropriate  for  the  study  of  as  well  as  an  encounter  with 
selected  major  problems  facing  man  in  the  future. 

Hach  of  these  processes,  i.e.,  the  unit  approach,  the  group  process,  and  the  research. 
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higher  education  claaaaa. 

proach.  (A  more  complete  explanation  level,  using  the  major  problems  ap- 

a preleVthe^ssue  as  I see  It; 

the  program;  and  lastly  a listing  of^ntiSJSted  speculations  about 

levef^^'  wo!^ld  SIve  ?.hlgh  deSrL^'of  SS.an^^  ^^^h  school 

school  and  society.  ^ ‘^e„ree  of  relevance  tor  and  acceptance  by  the  students,  the 

lever~m<^e  tovvar?^^ piraera^^wM^  profession  operating  at  the  senior  high  school 

S^^^cial.  envi?o„^enmltt!S^^^^^^^^  solution 

eurrlcul^ 

he  a|reI?d^l"toprovad'o^f‘^Ttto°g  a*UvfS^  conimunlty 

a o?rS^^^  to"th®e?r  uJe^'^in  association,  and 

society  in  which  the^Tare’growS^u^  keeping  with  their  growing  concern  for  the  kind  of  a 
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(6)  The  potential  for  developing  broad  and  diverse  manipulative,  mental  and  social 
skills  would  be  equal  to  or  greater  than  the  more  conventional  programs. 

(7)  The  Industrial  arts  teacher  in  general  Is  the  most  appropriate  of  the  professional 
educators  to  deal  with  such  a program. 

(8)  The  program  would  have  broad  interdisciplinary  potential  with  unusual  oppor- 
tunities for  the  interface  of  learning  processes. 

Outcomes!  It  Is  projected  that  the  program  would  lead  to: 

(1)  a concern  for  the  trend  and  direction  of  society, 

(2)  an  awareness  of  the  alternatives  available  to  man  in  his  search  for  solutions  to 
certain  major  problems, 

(3)  the  student’s  active  Involvement  in  exploring  the  solutions  to  selected  societal 
problems, 

(4)  an  awareness  of  the  accelerating  technology  and  a readiness  for  changes, 

(5)  a bridging  of  the  gap  between  the  overwhelming  majority  of  the  populace  and  the 

technlcf'l  elite,  . ,,  , ^ 

(6)  an  awareness  of  occupational  opportunities  associated  with  the  application  of 
teclunology  to  the  solution  of  selected  major  problems  facing  mankind, 

(7)  an  opportunity  to  use  the  tools  and  materials  of  Industry  In  a new  and  dynamic 

encounter  with  society,  . ^ 

(8)  an  opportunity  to  test  one’s  Ingenuity,  ability  and  potential  In  meaningful  activities 
directed  towards  the  solution  of  pressing  problems, 

<9)  an  awareness  ot  one's  own  capabilities  as  a member  of  a team,  group  or  as  an 
individual, 

(10)  an  Increased  ability  to  use  the  expanded  resources  of  the  community  In  the  proc- 
ess of  ’Teaming  to  learn”. 

There  are  two  major  thrusts  In  this  program  that  I fee)  are  Important.  First,  there 
is  the  persistent  Interest  in  and  insistence  on  the  goal  that  the  student  is  the  prime  ele- 
ment for  development  in  education. 

One  of  the  finest  expressions  of  this  point  recently  appeared  In  the  Chemical  and  En- 
gineering News; 

It  Iff  Impossible  for  the  average  boy  to  grow  up  and  use  his  remarkable  capaci- 
ties that  are  in  every  boy,  unless  the  world  Is  for  him  and  makes  sense.  And  a 
society  makes  sense  when  It  understands  that  its  chief  wealth  Is  these  capacities. 

(18,  p.4A)  „ 

Secondly,  It  la  a thrust  of  the  school  out  into  society  in  a dimension  that  has  few 
parallels.  The  pixjgram  Is  an  active  involvement  with  live  societal  problems  that  demand 
high  priorities  rather  than  the  usual  preoccupation  with  meaningless  educational  minuets 
and  the  pursuit  of  activities  related  to  the  past. 

The  challenge  Is  to  move  out  into  the  mainstream  of  education,  to  move  out  into 
the  deep  and  wide  channels  of  involvement  with  the  total  school  and  society. 

— out  Into  the  waters  of  life  itself  where  the  depth  of  issue  will  permit  the 
maneuverability  to  cope  with  the  range  of  human  Interests,  abilities  and  capaci- 
ties. . . . 
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The  basis  for  a senior  high 
school  program  in  industrial  arts 


Rori  E.  cettte 


answer  to  the  following?  ^ ^ ^ ^ si..ipie  mathematics  problem.  What  Is  the 


may  have  ^vct  wlsw^i^of'^S^hf  o?two*”'EaS^of‘*‘^®^  while  others 

method  you  used.  However  the  E ^ ^ depending  on  the 

ro  be  byX  "S  or  Xs"'a?p"rSa^^ai^^^^^  « yoS^LTlSI 

followed.  What  most  of  you  fallS  to  do  waa  to  ^ procedure  to  be 

same  question  which  1 feel  most  S us  fall  to  ask  problem?"  This  Is  the 

the  problem?  ' «*»ut  Industrial  arts  - that  Is,  what  Is 

I would  like  to  describe  the  problem  which  we  at  the  University  of  Maryland  took  Into 
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account  when  we  formulated  our  senior  high  school  program  for  industrial  arts. 

The  first  part  of  the  problem  which  we  looked  at  was,  what  is  industrial  arts?  The 
following  definition,  which  basically  comes  from  Wilbur  (5,  2),  has  been  accepted  by  most 
of  us  in  the  field: 

Industrial  arts  as  a curriculum  area  is  defined  as  those  phases  of  general  educa- 
tion whicl.  deal  with  technology  - its  evolution,  utilisation  and  significance,  — with 
Industry  — its  organization,  materials,  occupations,  processes  and  products,  — 
and  with  the  problems  and  benefits  resulting  from  the  technological  and  industrial 
nature  of  society. 

This  description  tells  us  that  industrial  arts  Is:  (1)  General  education,  and  by  that,  1 take 
i£  to  mean  education  for  all  boys  and  girls  regardless  of  their  ability  or  any  other  factor 
one  may  wish  to  select.  (Let  me  be  quick  to  point  out  that  this  does  not  Imply  the  same 
experiences  for  all,);  (2)  a study  of  techtiology  In  terms  of  its  evolution,  utilization  and 
significance;  (3)  a study  of  Industry  in  terms  of  Its  organization,  materials,  occupations, 
processes  and  products;  (4)  a study  of  the  problems  and  benefits  resulting  from  the  tech- 
nological and  industrial  nature  of  society.  These  last  three  points  gave  us  quite  clear 
directions  to  the  contentandmethodof  Industrial  arts.  Our  program  has  taken  all  of  these 
Into  account,  for  It  was  our  feeling  that  any  program  for  Industrial  arts  must  contain  the 
abovementioned  elements. 

The  second  part  oi  our  problem  is,  what  do  the  experts  in  curriculum  say  we  should 
be  doing  In  education?  Dr.  Ole  Sand  (3,  9)  has  given  us  some  direction  when  he  said. 

It  is  possible  that  in  the  next  decade  we  should  consider  moving  in  the  following 


directions: 

From 

To 

(1) 

The  group 

The  Individual 

(2) 

Memory 

Inquiry 

(3) 

Stimulus-response  psychology 

Organlsmic  psychology 

(4) 

Spiritless  climate 

Zest  for  learning 

(6) 

Repetition 

Spiral  reinforcement 

(14) 

Teaching  as  telling 

Teaching  as  a creative  art 
with  a scientific  base 

The  emphasis  of  the  school,  as  pointed  out  by  Sand,  must  go  from  group  instruction  to 
individual  instruction.  Therefore,  we  can  no  longer  view  our  classes  as  being  five  rows 
of  five  students  each,  where  all  the  students  are  subjected  to  the  same  experiences. 
Rather,  we  must  look  at  our  students  as  individuals,  each  with  a difference,  and  then  treat 
them  as  such. 

Sand  also  points  out  that  the  content  which  we  offer  our  students  must  not  be  based 
on  memory,  but  on  Inquiry.  Louis  Rutin,  (2,  154)  In  his  discussion  of  “Life  Skills  in 
School  and  Society",  supported  this  concept  when  he  said. 

The  behavioral  objectives-to  use  the  current  term-should  include  not  only  the 
acquisition  of  facts,  principles  and  concepts,  but  the  ability  to  reason  as  well. 

How  the  child  leama  this  becomes  as  Imixjrtant  as  what  he  learns  . . . the  cur- 
riculum of  the  future  may  be  characterized  by  children  who  learn  not  only  to 
read,  write  and  count,  but  also  to  infer,  predict,  analyze  and  verify. 

This  type  of  education  has  no  room  for  a stimulus- response  psychology,  repetition 
and  a spiritless  climate,  but  rather  provides  for  use  an  organism  psychology  in  the  class- 
room where  there  Is  a zest  for  learning  provided  through  creative  teaching  with  a scien- 
tific base. 

Another  part  of  the  problem  is,  what  are  the  needs  of  the  students?  Developmental 
tasks  provide  us  with  perhaps  the  best  guide  to  student  needs.  Havighurst  (1,  39)  has 
listed  Ae  following  developmental  tasks  for  senior  high  school  students: 
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(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 
(9) 

(10) 


Achieving  new  and  more  mature  relation  with  age-mates  of  both  sexes 
Achieving  a masculine  or  feminine  social  role.  ^ 

Accepting  one’s  physique  and  using  the  body  effectively. 

Achieving  assurance  of  economic  independence. 

Achieving  emotional  Independence  of  parents  and  other  adults. 

Selecting  and  preparing  for  an  occupation. 

Preparing  for  marriage  and  family  life. 

intellectual  skills  and  concepts  necessary  for  civic  comretence. 
^siring  ana  achieving  socially  responsible  behavior. 

Acquiring  a set  of  values  and  an  ethical  system  as  a guide  to  behavior. 


encounter  and  the  evolvement  of  these  student  needs  can  and 
incorporated  into  the  curriculum  It  we  are  truly  interested  In  the  deveropSsSj 

anH  problem  is  to  develop  individuals  who  will  be  usefiil  to  socletv 

performing  the  tasks  that  will  be  required  of  them.  ^ su^e^ 

(1)  SoSa"  => 

(2)  Economic  sufficiency 

(3)  Self  renewal 

(4)  Leadership 

(5)  Followership 

(6)  Problem.solving 

(7)  Adaptability 

(8)  Social,  economic  and  political  sophistication 

thpv  list  reveals  that  "telling"  will  not  accomplish  these  goals,  but  rather 

they  must  be  inherent  in  the  curriculum  so  that  students  car  have  exnerlenceH  tn  t-hoco 
areas  and  thus  gain  first-hand  understanding  of  their  meaniS?  in  these 

^ ^ identify  concerns  what  employers  sav  thev  want 

SSictertfSt^  which  Aev  State  Employment  Bureau  (4,  9)  lists  thie  following 

c found  employers  want  in  their  employees:  abiUty,  dependa- 

billty,  initiative,  reliability,  good  attendance,  efficiency,  loyalty  cheerfuln^s  h^infni 

appear  ITn  mlsTlal  berevealhtg  to  some  of  us  the  items  Sh 

* w be  that  Industry  is  trying  to  tell  us  somethlnp-.  These  traits 

must'^be^^ov^  requlr^de^velopment,  and,  therefore,  provis^^^^^^ 

^ ^ development.  The  problem  then  is:  (1)  what  is  Industrial 

curricula  take;  (3)  what  are  the  needs  of  the  stud^ts; 

^ w#»  at  thf»  I society;  and  (5)  what  are  the  expectations  of  employers. 

developed  our  sen/or  hllh"  all  of  these  items  into  consideration  when  we 

« ° / senior  high  school  program.  It  is  our  sincere  feeling  that  in  order  to  have 

fncSXSe^d  in  orderti"  methodology,  all  of  these  factors  had  to  be 

solv^  for  WP  solve  our  problem.  However,  our  problem  was  not  completely 

lem  was  to  uS^rhi  implementing  the  program.  Our  answer  to  this  prob- 

tlSihtacr  H ^ project  and  research  and  experimentation  methods  of 

teaching,  piese  methods  were  selected  because  they  provided  the  opportunities  for  the 
coverage  of  the  content,  and  for  the  sound  educational  experiences  which  allow  for  the 
development  of  people  in  a dynamic  age.  ^ 

.toni-o  asked  ourselves  what  the  problem  is.  When  all  the  evi- 

we  found  that  our  original  premise  - to  be  developers  of  neoni"  rith.V  ful: 

~ ’^hile  industry  andli~chSology  a^Vll  Sir  ram  " 

matter  of  industrial  arts,  the  development  of  people  must  i our 
chief  concern.  There  can  be  no  greater  reason  for  the  existence  of  ouV  school^  ^ 
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Developing  individualized  instructional 
systems  for  industrial  education 

Nevin  R.  Frantz,  Jr. 

Industrial  ed-jcators  have  been  espousing  for  many  j^ears  that  instruction  in  their  area 
of  the  curriculum  provides  for  individual  differences  and  individualized  Instructional 
opportunities.  Perhaps  this  has  been  true,  in  a semlstructured  manner,  with  the  utiliza- 
tion of  student-selected  projects  and  individual  attention  to  pupils  working  within  a labora- 
tory. 

Efforts  have  been  made  recently  to  prepare  polysensorry  learning  systems  for  Indus- 
trial  education,  using  a multimedia  approach  (Allen  and  others,  1968;  Nish,  1967;  Hill, 
1967;  Sergeant,  1968).  The  great  need,  however,  is  for  a total  individualized  instructional 
system  designed  to  determine  where  students  are  from  the  outset  of  instruction  as  well  as 
student  utilization  of  various  instructional  modes  and  evaluation  of  student  achievement 
based  upon  performance  objectives. 

Rationale  for  individualized  instruction.  Traditionally,  teachers  have  been  assigned 
a group  of  twenty  or  thirty  students  and  have  attempted  to  provide  Instruction  for  this 
group  at  the  same  time,  place  and  rate  of  speed.  This  approach  has  placed  demands  on 
® teacher  that  result  in  instructional  strategies  which  may  optimize  learning  for  **average** 
students,  but  do  not  provide  optimums  for  the  above-  or  below-average  pupil.  Many  of  the 
instructional  strategies  selected  by  a teacher  force  him  to  become  the  "fountainhead” 
^^owledge  which  Is  to  je  transmitted  to  students  through  a verbal  lecture  or  demonstra- 
tion. This  approach  depends  upon  efficient  group  organization  and  often  impedes  individual 
progression  and  achievement. 

Learning  might  be  accomplished  more  efficiently  and  effectively  if  instrr.ctlonal 
modes  were  available  that  capitalized  on  the  particular  strengths  brought  by  sQ'dents  to 
- -the  learning  situation.  Students  would  be  placed  in  the  position  of  utilizing  instructional 
modes  which  provided  personal  optimums  for  achievement  rather  than  being  forced  into 
a single  instructional  mode  which  might  not  be  most  appropriate  for  them. 

Several  studies  imply  that  differential  variables  may  be  identified  and  instructional 
modes  or  treatments  designed  to  interact  individually  with  student  differences  in  the 
attainment  of  an  educational  objective.  (Osbum  and  Melton,  1963;  Hills,  1957;  Behr,  1967) 
Other  studies  Indicate  an  absence  of  treatment  interaction  with  specific  aptitudes.  (Cron- 
bach  and  Snow,  1969;  Hamilton,  1968;  Behr,  1967)  Although  conflicting  evidence  exists 
at  the  present  time.  It  is  an  important  area  of  investigation  which  needs  further  clarifica- 
tion. 

A need  exists  to  develop  models  and  strategies  for  individualized  instructional  sys- 
that  are  applicable  across  the  breadth  of  Industrial  education  at  the  elementary, 
sewndary  and  post-secondary  levels.  Industrial  arts  instructors  at  the  junior  high,  o* 
middle  school,  level  encounter  students  at  various  points  on  a learning  curve,  such  as 
mathematical  and  measurement  skills  needed  for  successful  performance  in  an  instruc- 
tional program.  Senior  high  school  teachers  obtain  students  with  ba''kgrounds  ranging 
from  no  previous  instruction  in  a content  area,  to  an  in-depth  study  of  the  area.  Junior 
college  and  university  Instructors  encounter  similar  diversity  of  student  knowledge  and 
experience  In  any  given  area  of  industrial  and  technical  education. 

TTi®  composition  and  organization  of  industrial  education  courses  also  create  instruc- 
tional problems.  Students  ofdivergent  and  differential  abilities  progress  or  rotate  through 
various  lnstr»Jctional  areas.  On  many  occasions  students  are  engaged  In  the  solution  of 
problems  unique  to  their  individual  endeavors  and  learning  tasks.  The  demands  placed 
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'"  “^compUahlng  aduca- 

problems  In  a convVnttOTai  n™Tar^^^^  " ‘^“P®  '*'1*  *asa 

and  a diffualon  of  inatructlonal  dma 

ttaaa  lavata  S couu’^termSd  Inaiructlonal  problama  at  aach  of 

entire  course,  (2)  as  a self-tS^ScnTeSoH^^  ™ learning  the  subject-matter  of  an 

izad  ayJinfa?®*'  procadura  for  davaloping  Indlvldaal- 

an  in^7fdutui;d‘"aggfai‘"£?na‘"^ratn'^^^  davalopmant  of 

to  integrate  and  structure  the  iLrn^c  eI!Vironm^n^T’”  components  which  serve 

lowing  components  should  be  considered  each  individual  student.  The  fol- 

tional  system:  ^ velopmentOA  any  individualized  instruc- 

ayaSSi!‘'“”®  ‘-^'PucUonal  contant  for  adoption  to  an  mavldualiged  Inatrucaonal 

Standard  of  achievemint  ^ ^ * student  operates,  and  the  minimum 

J?LS»al4"tSbfJTcX;a?wL  learning  paths  atudanta  can 

don,  “5^!”tfpl”llSr^f  “cllSSJToot  fllm?""?”!'  nt^a  (programmad  Inatruc- 
instructional  approach.  * ^ films,  etc.)  suitable  for  an  individualized 

r®imy  ?X^la'r^"'°“°"‘“  raquirad  to  aupplamant  dtoaa  matarlala 

^dual’p^ras7lh?Sr|h  end  monitor  In- 

aalacuon  of“  SS?a?"?'S>u'?af  aSSfnf  °?  ‘"‘“'^i"eUzad  Instructional  ayatam  la  tha 

Figure  1.  One  may  not  be  hi  a polS To’aSmn^^r'^^  i°  ^PP^oach,  as  shown  in 

instructional  system  for  an  attempt  the  development  of  an  individualized 

apecmcatlon  of  Ialm?“rouSoSSs'^7iimcH®''®W®  biatrucUon  Is  tha 

aScea.  Tha  praparVSS?  of  aramminm  tJSS  P“P“ 

formance  has  been  discussed  bv  a nnmlvar  fleally  describe  pupil  behavior  or  per- 
The  exact  format  and  style  a^e  4Z?eriIl  L'^rh Esbensen,  19^57). 
however,  it  is  important  to  delineate  with  nrg.f'i^  problem  of  objective  specification; 

?«ar“cS,nyVt^f“l  >=h°wledga!  MUor  ^Z"£.  “ '’®  ""<* 

ment  of  the  terminal  objective  One  wfC  fSf  learner  will  progress  to  the  attain- 

question,  “What  competency  prerequlslte^mu^  learning  sequence  is  to  ask  the 

successfully  to  attain  the  nL^sten  in  fhf.  ™ perform  in  order 

self-interrogation  is  Ae  SblYshmen^^yi^hwf  I ^ The  result  of  this 

objectives  in  the  learning  sequence  as  shown  whteh  orders  the  steps  of  sub- 

learning  sequence  does  not  dictate  the  order  hierarchical  order  of  the 

since  some  pupils  may  have  comoetencles  in  **^°“S*^  which  ^ery  learner  must  travel, 
therefore  be  able  to  by-pass  various  st^)s  m o'*  sub-objectives  and  will 

provides  a structure  for  determinine*  a mmii»  sequence.  The  sequence  itself  merely 

ing  sequence.  determining  a pupil  s present  status  and  plotting  his  own  leam- 

the  iSTtaicItio^S?  deiSlopmem^of°hi«^  individualized  instructional  programs  is 

sub-objective  or  step  in  the* learning  sequence  andmethocte  for  learning  each 

rials  are  commercially  available  fnd  ranse  from  tl  ^^‘^“J^^^Jdstructlonal  mate- 

materic^s  may  require  self-develonm^^nr  #-k  ^xtbooks  to  closed-loop  films.  Other 

program,  it  Is  Important  to  Identlfy^or  develop  a^vaStJ^of  Ste  la'l  ^ ^™Pl®n»entlng  the 
students  with  a range  of  choices  for  the  attalnmom-  ^ order  to  provide 

attain  proficiency  with  verbal  materials  alono  objective.  Some  students  may 

manipulative  device^  materials  alone,  while  others  may  require  visual  and 
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Hfc;ure  1.  IX'veloplng  un  Indiviaualizect  Xnd  t ruct  iunal  Synt-ai. 


M«iUnK  a full  paj$a,  centered 
pea  te'-up 


Using  line  copy  and  a wexlng 
la^chlne  • 


'To, obtain  a finished  f>at  with 
all  lines  of  copy  fastened 
securely  and  aligned  to  an 
accuracy  of  1/16  of  «n  In^. 


this  p4irt  of  the  staceoent 
began  ulch  ' action  verb 
and  described  the  results 
of  the  action. 


This  part  of  the  atateioent 
described  factors  affecting 
perfonsance  of  the  coapetency. 
Factors  considered  were: 

<1>  tools • materials • and 
equipment  used; 

(2)  environmental  conditloas; 

(3)  raasona  for  perfonslng 
the  competency;  and 

(4)  order  of  performing 
the  competency. 


This  part  of  the  statts^nt 
was  used  when  appropriate 
to  describe  . standard  of 
performance  chat  must  be 
achieved.  Standards  con- 
sldered  were: 

(1)  the  degree  of  accuracy 
required; 

(2)  the  speed  required  for 
cooplstlon. 

I the  final  position  or 
location  of  objects. 


Figura  2.  Format  for  Preparing  Task  StatesMiota  in  Behavioral  Tarms. 


Instructional  Objactlvs 


3 • A Learning  Sequence* 
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The  last  step  in  tht;  procedure  is  the  development  of  instruments  that  diagnose  and 
monitor  individual  progress  through  the  learning  sequence.  Criterion  instruments  must  be 
prepared  to  identify  student  competencies  and  provide  information  for  determining  the 
appropriate  starting  point  in  the  learning  sequences.  Instruments  and  techniques  are  also 
needed  to  evaluate  student  attainment  of  sub-objectives  and  terminal  objectives.  These 
instruments  and  techniques  must  reflect  the  attainment  of  pupil  performance  as  stated  in 
the  objectives. 

1 nplementation  of  an  individualized  instructional  system..  After  completing  the  de- 
velopment of  the  system,  it  should  be  implemented  within  ati  instructional  program.  Stu- 
dents entering  a course,  or  unit  of  instruction  within  a course,  would  be  administered  a 
diagnostic  instrument  designed  to  identify  prior  learning,  and  determine  the  app-»*opriate 
starting  point  in  the  learning  sequence.  On  the  basis  of  the  diagnostic  evaluation  results, 
the  student  would  select  or  be  guided  by  the  instructor  to  his  point  of  insertion  into  the 
learning  sequence.  A student  contract  could  be  provided  which  identifies  the  terminal 
objective,  learning  sequence,  achievement  criterion  and  instructional  resources.  After 
selecting  and  utilizing  the  appropriate  instructional  resources,  the  student  would  exhibit 
achievement  according  to  the  criterion  specified  on  the  contract.  If  the  criterion  perform- 
ance Is  accompllsb-3d  successfully,  the  student  would  advance  to  another  sub-objective  or 
objective  in  th'3  learning  sequence. 

In  s nmary,  industrial  educators  should  derive  tangible  benefits  from  the  efforts  in- 
volved in  the  development  of  individualized  instruction.  The  instructional  strategy  pro- 
posed could  be  applied  across  the  breadth  of  industrial  and  technical  education  at  the  ele- 
menttry,  secondary  and  post-secondary  school  levels.  Experience  with  individualized 
Instruction  indicated  the  approach  was  successful  in  allowing  students  tc  pace  learning 
according  to  their  ability,  utilize  time  more  effectively,  and  accommodate  more  students 
in  less  laboratory  space  and  less  staff  utilization  (Postlethwait  and  others,  1969).  The 
process  of  developing  individualized  Instruction  is  tedious  and  time-consuming,  but  the 
results  could  liberate  an  Instructor  to  become  an  expediter  of  learning  rather  than  the 
imparter  of  knowledge.  Students  might  then  develop  an  active  interest  in  learning  rather 
than  passively  submit  to  instructional  pedantry. 
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the  effective  application  (which  he  conducted)  of  the  newer  media.  Included  in  this  pre- 
sentation is  a brief  description  of  the  research  environment,  of  its  results,  and  a reflec- 
tion on  some  critical  Issues  which  relate  to  media  application  within  our  technological 
field.  For  a more  comprehensive  report  of  this  study,  one  should  preview  the  dissertation, 
entitled  “Effects  of  a Multi-Media  Environment  in  College-Level  Electronics  - 1969  - 
CSC." 

The  study.  Fortx'-four  learners  participated  in  the  controlled  study,  conducted  on  the 
Colorado  State  College  campus  one  year  ago.  Each  was  enrolled  as  a full-time  student, 
and  participated  because  of  being  enrolled  in  “Basic  Electricity’*,  offered  through  the  In- 
dustrial Arts  Education  Department, 

Criterion  measures  were  the  GATE  (General  Aptitude  Test  Battery,  which  measures 
ability  factors),  EPPS  (Edwards  Personal  Preference  Schedule,  which  measures  psycho- 
logical factors),  achievement  scores,  personal  interview  data,  and  answers  to  question- 
naires. 

Student  experiences  differed  considerably  from  those  encountered  in  most  media 
learning  environments.  The  prime  distinguishing  characteristic  was  that  the  learner  was 
unrestricted  in  selecting  and  pursuing  anyof  several  different  types  of  media,  ail  of  which 
were  daily  available  and  were  selected  to  offer  reasonably  identical  coverage  of  subject 
matter.  The  available  media  types  were  four:  16  MM  sound  films,  tape-slide  automated 
presentations,  programmed  texts  and  traditional  texts.  Practical  restrictions  did  not  al- 
ways allow  for  all  four  media  types  to  be  available  daily.  However,  this  was  more  the 
exception  than  the  rule.  In  excess  of  two  hundred  films,  twelve  programmed  texts  and 
thirty  traditional  textbooks  were  utilized. 

The  learners  received  a daily  printed  listing  of  the  media  which  were  available  and 
adequately  covered  the  topic  of  investigation.  Also  distributed  daily  was  a printed  listing 
of  study  questions  which  directed  activities  and  were  to  ’'e  answered  duzing  the  class 
®®®^slon.  The  questions  were  structured  to  require  more  of  “conceptual**  than- a “fact- 
ual** type  of  response,  requiring  the  learner’s  answers  to  express  a higher  level  of  learn- 
ing. 

Functions  of  the  instructor  were  twofold:  to  diagnose  and  to  guide  learning.  As  he 
was  no  longer  responsible  for  formal  classroom  presentations,  his  released  time  was 
spent  in  permitting  discussions  with  members  of  the  class  on  a 1:1  ratio. 

Testing  was  frequent,  occurring  each  three  to  four  class  sessions.  Learners  who  did 
not  attain  acceptable  levels  of  performance  were  counseled  by  the  instructor  to  seek 
corrective  measures. 

The  results.  Time  does  not  permit  a full  description  of  the  results  obtained  from  this 
study.  However,  those  which  relate  most  significantly  are: 

Achievement.  Term  achievement,  measured  by  analysis  of  test  scores  throughout 
the  media  experiment,  differed  significantly  from  that  of  a normalized  distribution,  being 
negatively  skewed.  These  findings  suggest  that  not  all  learners  profited  equally  nor  at  an 
acceptable  level.  The  lowest  achievement  score  was  approximately  60%.  Low  achievers 
within  this  study  were  identified  most  accurately  by  the  factor  form  perception;  this  was 
negatively  correlated  with  term  achievement.  Low  achievers  were  also  identified  as  being 
followers,  rather  than  leaders,  are  willing  to  accept  the  leadership  of  others,  and  exhibit 
low  achievement  needs.  High-terrr.  achievers  were  best  predicted  from  analysis  of  one’s 
achievement  need.  When  the  two  factors  form  perception  and  intelligence  were  also  con- 
sidered in  a linear  regression  model,  these  three  factors  yielded  a coefficient  of  correla- 
tion with  term  achievement  which  exceeded  .7. 

Personal  factors.  Although  the  study  was  inconclusive  in  its  findings  as  they  relate 
to  personal  factors,  it  does  suggest  that  learners  may  differ  substantially  in  terms  of 
fhe  medium  which  is  best  suited.  That  is,  one  learner  may  leaim  more  effectively  through 
use  of  written  media  while  another  may  leam  best  through  use  of  bi— sensory  media.  One 
significant  finding  is  that  learners  who  preferred  films  and  tape-slide  presentations  were 
less  receptive  to  change  and  experienced  the  highest  achievement  needc. 

Most  popular  media.  The  medium  which  received  the  most  praise  was  that  of  the 
automated  tape-slide  system.  This  medium  was  custom-constructed  for  this  experiment 
by  Dr.  D.  L.  Jelden  and  this  speaker.  The  system  consisted  of  35  MM  color  slides  which 
automatically  advanced  in  sequence  with  a narrative  sound  tape.  The  hardware  contained 
a special  “stop’*  feature  which  required  the  listener  to  respond  to  questions  presented. 
All  viewing  was  within  study  enclose  res  equipped  with  individual  headphones. 

It  is  interesting  to  note  that  the  medium  which  received  the  least  acceptance  was  that 
of  16  MM  films.  The  two  hundred  films  available  for  this  study  were  edited  versions  of 
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^ forces  to  teach  basic  electricity 

with  a”c5mpiiS’6^  The*^ercenta|eSS^  themselves,  or  to  study 

20  to  94%.  When  asked,  the  majority  of  learner's  tenSd  to  s"tS°thaf  ranged  from 

ment  would  have  suffered  conslder-ah’v  Hoh  ^nded  to  state  that  the  media  envlron- 

their  study  hlbits  ?Ss  ^?ncUn^  required  truly  to  "individualize” 

l^eamer  must  be  recognized  fn  ^e^mJia  e^  "h»  ^ 

best  occurs  in  group  action,  provided  the  study  group  is  llnSred  in  file  learning 

that  slngle-concept  presentations 

Jiffic^S^SSSriaa^Soy  DarUa?‘.nl‘;Sr  oparatlonally:  It  ia  conaidarably  more 

and  Its  relation  to  the  media  environmCTtwflo°(»Qi^  relationship  between  learner  motivation 
were  Identified  wlthtn  Sa  3^7Xo7eoSH®t^t‘’4*^^  brief,  learners 

not  nccessaruy  aeem"to*ay  rq"urr7dIS!„yre2yba“l^^^^^^^ 

the  media  investigation  was  nursuert  "Thio  e....wiL  w course  in  which 
must  have  two 

sSfdiS  Pleasurable  and  thi  lea^fr^“mX^Sht^~ 

enabling  the  learner  to*^^l?aSf^“how*^^to^l'^^arn^'^^TL?o^  objective  of 

provide  the  learner  with  the  tools  mcoJSiireMs-edl^ca^^^^^^^^^ 

classroom.  As  our  ranid  o-r-nwrh  in  ^«nT,n«^ alter  leaving  the  confines  of  the 

must  prepare  our  present  students  to  conHnnfa»-h?-^^^  knowledge  grows  at  a brisk  pace,  we 
Sixty-three  percent  of  those  involved  within  tlyough  individualized  efforts. 

5a?;.'’^'3iS?  o^^’^iara' 

men®  aoudy.  and  by  «ife?riS|  wS’^S^'^fv^L  ‘ JeM^  O'is  experi- 

State  College,  who  generoyiv  ^alarS'  professor  at  Colorado 

several  changes  within  the  media  envlronmf^nr  need  was  evident  for 

tion.  The  media  meSod  is  JurrentTl  efficient  onera- 

courses  offered  at  Colorado  State  Colleee*^  and^hf  n several  electricity-electronics 

its  effectiveness.  For  those  wishinc  to  nnr-Qura  1®  continually  being  modified  to  Increase 
gastad  that  thay  vlaw  Im  ImyrnSy^aLyampL"'’'""  ‘"Pbnology,  It  Is  sug- 

allo  °for^yjiyiS‘'yfcyiw®o/iy^  madia  environmant  was  to 

on  formal  tests.  The  leaLie-^ls  Lw  satisfactory  scores 

r.‘^nyiSb7rL£S?HEiF^^^^^ 

""7l7thar7hIny'S  JV"’*'  a^a^y^^a^rA^yd  B-s!“‘""‘' 

of  studant  packets *to  guide  dailvT? mhfit  ^ **  media  environment  was  the  development 

Ing  the  learner  m a“aSa  w^maimj?  of  ie^fnVT'T  atudent-graded  pre-tests,  allow- 
at  varying  rates  throughout  the  term^’Mn  allowed  to  progress 

in  three  or  five  weeks,  allovving  college  credit'fo^v may  complete  the  course 
number  of  dock  hours  of  involvemi^^^  knowledge  gamed,  not  for  a specified 
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Flexible  scheduling : an  emerging  change 
in  the  teaching-learning  process 


Konneifi  L.  Schank 

new  concept  In  education,  that  of  flexible  modular  scheduling,  has  been 
discussed  and  experimented  with  In  a wide  geographic  and  subject  area  spread,  and  is  now 

^ program  in  one  Junior  high  and  one  senior 
wHch  orriar^o^^i!  approach  to  the  teaching-learning  process 

TnonoiKni?  r uf"®  ^acher's  professional  Judgment  and  emphasizes  the  student's  re- 
sponslDlllty  for  his  own  learning. 

nr«ni  Impllcatlons  ior  Industrial  arts  in  terms  of  meeting  societal  demands, 

goal  or  objectives  achievement.  Individual  development  or  curricular  change?  Societal 
demands  are  continually  changing,  so  all  education  must  be  ready  to  provide  leadership 
in  the  change  process,  accepting  systems  approaches  and  moving  to  the  leading  edge 
Instead  of  continually  running  to  catch  up.  If  we  agree  that  the  goals  which  are  generally 
accepted  by  the  majority  of  the  practitioners  In  Industrial  arts  are  sound  and  achievable^ 

then  we  must  search  for  new  methodology  to  meet  the  goals  and  adjust  the  content  accord- 
ingiy. 

Every  teacher  would  concede  tfiat  the  range  of  differences  In  a given  tenth-grade 

* *if  i^u  Students  may  vary  by  as  much  as:  two  years  In  age,  two 

feet  In  height,  a hundred  pounds  or  more  In  weight,  eighty  points  or  more  in  IQ,  and  seven 
or  more  ywrs  In  reading  ability.  Maturity  scales  are  not  common,  bur  we  could  grant 
a wide  variation,  and  motlvarion  for  a student's  having  elected  Industrial  arts  might  pro- 

enrollees.  If  these  generalities  are  accepted,  why  then  are  class 
periods  fifty- three  minutes  In  Icugui,  and  meet  five  times  a week?  Why  then  are  the 
learners  harassed  to  keep  up  with  the  group,  and  the  faster  students  restrained 
nt-  Instructor  does  not  want  to  give  the  same  demonstration  too  many  times? 

One  might  conclude  that  mass  teaching  does  not  Insure  mass  learning, 

content  and  method  of  teaching  Industrial  arts  be  adjusted  to  com- 
pensate for  the  infinite  spread  of  Individual  differences?  Tiiere  is  a shortage  of  prepared 
matei*als  adapted  to  the  Individualization  of  Instruction  that  could  be  applied  to,  or  super- 
established  pro^gram.  An  exception  might  be  those  companies  now  pro- 
electricity-electronics  area,  which  tends  to  be  more 
ra&er  *an  teke-home-project-orlented.  The  question  now  arises 
of  development  of  the  materials  needed  to  operate  a 

* Individualized  Instruction.  Obviously  the  Instructors,  with  the  help  of  super- 
administration,  are  best  suited.  They  are  aware  of  the  varied 
apeeSfe  unite  c£  smdy'^  allotments  and  facUldes  needed  for  the 

industrial  arts  on  the  Junior  high  level  is  supposed  to  be  exploratory 
In  nature,  while  the  senior  high  levels  tend  to  go  more  extensively  into  depth  of  knowledge 
and  greater  skill  developmmt.  It  is  therefore  important  that  the  teachers  who  are  mvolvfd 

” education  be  weU  grounded  In  their  field  and  able  to  alit  out  and 
identify  that  which  is  important  from  the  substances  of  lesser  priority.  Consideration 

basts  for  selection  of  these  priority  Items  which  wUl  form  the  course 
content.  Analyses  such  as  trade  and  job  analysis",  "materials  of  Industry"  and  "struc- 
ture  of  Industry  are  but  a few  of  the  philosophies  which  need  to  be  considered,  as  content 
and  method  for  the  flexible  modular  scheduling  of  industrial  arts  Is  developed.  The  back- 
ground and  tracing,  as  well  as  the  years  of  teaching  experience,  of  each  of  the  instructors 
must  be  considered.  It  appears  that  many  Industrial  arts  Instructors  have  been  taught 
and  thus  tend  to  tench,  on  the  comprehensive  level.  That  Is,  the  subject  Is  most  often 
covered  in  great  depth  nnd  detail  involving  repetition,  rote  memory  and  testing.  Some 
Instltutl^a  are  now  preparing  Instructors  for  a different  approach,  that 
^ teaching.  Conceptual  levels  tend  to  provide  Insight  into  the  field  and  lead 

makli^.  Instructors  with  c background  of  this  type  are  ^aick  to  accept  flexible 
swdent  ' easier  to  adapt  to  placing  the  responsibility  for  learning  on  the 

requires  the  Instructor  to  do  more  extensive  and  detailed  plaiuung 
th.  n he  ever  did  before.  It  requires  the  student  to  read  and  write  more  than  he  ever 
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Th^'totaf  p'linnYng^  fo/S^temes"tt ^ ^"^‘1  program  under  traditional  con- 
a way  that  scope  and  seouence  of  i yearly  offering,  must  be  done  In  such 

What  are  -L  generarSn"'  ToVT„dlvSi,1“STstr^  A""""' 

large-group  Instruction,  Involving  a nresentatlnn  li  n structure  Is  the 

the  Information.  This  could  include  ^ ^is  many  students  as  could  profit  from 

do  three  things  InTte  iargJ  gronrn  ^r^^^  The  instructor  plans  to 

or  teamed  presentations;  (2)  to  provide  InformnH  n ^udlo-vlsuals,  resource  persons 
(3)  to  give  assignments  or  diSctlon  so  tiat^^^^^  accessible  to  students,  and 

ing  for  each  Itudent  to  do.  regard°^^^ 

capsules  or  contracts  provides  the  bases  fnr  ^'r»nron^  unipacs. 

Ing.  If  we  were  to  look  back  In  the  historv  of^nH  comprehensive  levels  of  leam- 

materlals  under  the  names  of  Job  sheets  ^Dera^^on'^^f ^ niight  find  these  written 

ment  sheets.  ^ ' peration  sheets.  Information  sheets  or  assign- 

on  physIcal'^f^liHtyf  a°nT  wouW  be^  dlsl^^ated'mVdd"^^^^^  students,  depending 

are  generally  conducted  with  from  nine  to  sixteen  «?rtif?pnr  The  small-group  activities 
scheduled  on  an  open-lab  basis  for  a ^ ^ ^ ^®“<’’^atories/shops  are 

schedule  involving  small  groups  is  not  irenerali  Periods  per  day,  so  the  structure  of  a 
pendent  study  is  Se  ccSe  SSotal  nh^  industrial  arts  planning.  Inde- 
study space  in  the  latorato^y^^^  Resource/ 

use  single-concept  films,  books  or  oAer  resource  materfa\^*^1?S^^  student  can 

wo^k  Sere  m the  school  library  for  those  student’s  wishing  “o'do'sXe^r^ 

students,  and  yet  noSTr  oSers^in^S*^  thev^can^  answer  here  Is  yes,  for  some 

to  develop  skills  to  an  even  greater^tent  « foaf !"  periods 

tlon/"  appr^ach^oUwduallzlng  instruc- 

aM?*to  ^xWact  Snd  p^c^rge^^'orenca^^^^^  meSc^iis  X ?ea"cSTn|Vor tre'S^^^ 

process,  as  quickly  aJothers.^  After  just  ^o  continue  the  learning 

port  many  good  changes  nainelva  school  year,  one  can  re- 

by  students  of  responsibility  for  their  own  educatfoJi^Tnd"  teachers,  acceptance 

ieumiug  process  in  one  hi^  echcSl  in  Ractae,  Wisconeln  * ’ “ ““'^'’Ing- 

D,.  Sch»,k  i.  cona,hon,  i„  p„ct!col  art..  Unified  Schcol  Di.„ic.  No.  1,  Racine,  Wi„on.in. 

Partnership  Vocational  Education 
Project:  pertinent  impressions 


Ernest  L.  Minelli 

commu.alylfSVi^'S^/iSrsSiel  Wned'’'terce"^"1‘!:  °r^  ““=»iga„-s  secondary  schools. 
The  Ford  PoundaaonIn  Le7tlSistaemS^T^rpSa«  Michigan  University  and 

a cooperative  effort  dedicated  to  breaklnir  rS  Vocational  Education  Project, 

direction  to  a meaningful  and  ODPronrinre  shackles  of  tradition  and  providing  the 

of  their  individual  abilities  or  occupational  goals experience  for  all  youth  regardless 

nological  socIety.^temSl^Mfohlgan  SverM^  tech- 

leges  have  discarded  traditional  "curricula^^nd 

fresh  new  approach  in  an  effort  to  nroviHp  inst^cdonal  ^methods,  and  have  taken  a 

tag  wita  indfiidual  neeJ^^'n^^L'daTarS^oTour^nie^^  educadonal  experiences  in  keep- 

provlde?”wrthta'mf’rou'r  trafls  of  "dfe  "JlS”!-  experience  could  no  longer  be 

directed  by  Indlvlduata  or  educational  units  wo'ScT^ta^riial'^d.^elrtafu^ 
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their  talents  and  resources  with  those  of  certain  Michigan  industries. 

The  new  program  was  developed  around  nine  principles  which  have  general  application 
for  the  development  of  educational  programs  for  any  occupational  interest  at  any  level  of 
occupational  preparation.  Each  of  these  principles  is  listed  below: 

(1)  The  educational  experience  is  vertically  articulated  from  the  becinnlnc  of  formal 

preparation  to  completion. 

(2)  The  educational  experience  is  shaped  by  the  demands  of  Individual  needs. 

(3)  'Ilie_ejg>erienoe_^ffev^^  a nalanced  program  of  specialized  and  Kcne.i'al  education 

(4)  The  experience  la  horizontally  correlated.  

(5)  "fhe  educational  experience  Is  individualized. 

(6)  The  educational  experience  stresses  Intimate  pupil  involvement. 


designing  the  educational  experience,  time,  space  and  Instruction  arc  used 


(7)  In 
flexibly. 

(8)  The  educational  experience  is  cooperatively  planned. 

_provlding  the  educational  experience,  mechanization  of  the  classroom  is 
essential.  

(10)  The  educatmnai_experiencc  is  extended  beyond  the  classroom  and  is  the  nroducr 
of  a partnership  eftert.  — — 

The  program  demands  of  its  individual  curricula  or  experiences  that  which  provides 
for  and  emphasizes  imaginative  research  and  experimentation  by  its  students,  and  cur- 
ricula or  experiences  w'ueie  rote  skills  are  only  a part  of  its  body. 

Keeping  in  mind  that  the  evaluation  plan  was  to  be  kept  flexible  in  order  to  make  ir 
applicable  to  the  action  demonstration  concept,  on  wnich  the  Project  way 
muo'  undertaking  in  this  area  was  to  assist  individual  Paitrcrship  Schools  to 
identipf  c.aiuaiu:  activities  for  general  evaluative  purposes  within  and  for  the  Individual 

schools  thtmsruv'j's.  Information  was  gathered  leading  to  the  preparation  of  descriptive 
materials  dealing  with  the  salient  factors  that  have  contributed  to  successful  program.s 
Involving  and  including  teaching  personnel,  methodology  and  techniques. 

It  became  apparent  early  that  the  project  research  faced  limitations.  For  example, 
statistical  comparisons  of  the  programs  of  the  secondary  schools  participating  in  the 
Project  were  impossible,  since  there  were  similarities  but  no  duplicate  programs  among 
systems.  Rather,  a diversity  of  systems  and  programs  existed  and  still  exists. 
If  all  Partnership  Schools  taught  the  same  curricula  and  employed  the  same  experimental 
designs,  such  comparisons  would  have  been  possible.  It  came  about,  then,  that  the  evalu- 
ation plan  followed  the  design  of  the  Project  rather  than  dominated  it.  As  a result  of  this 
conclusion,  the  development  of  research  and  evaluation  activities  was  viewed  as  a process 
and  not  as  an  isolated  aspect  of  the  Project. 

While  the  major  thrust  of  tlie  Project  was  demonstration  rather  than  statistical  com- 
parisons, and  while  empirical  research  was  utilized  to  arrive  at  n .‘dels,  the  Project 
nevertheless  set  forth  the  following  hypotheses: 

hypothesis  1:  Students  in  the  Partnership  Vocational  Education  Project  will  show 

educational  growth  equal  to  or  greater  than  students  of  comparable  age  and  educational 
background. 

Hypothesis  II:  The  Partnership  Vocational  Education  Project  will  meet  the  needs  of 
indivic.  itil  students  better  than  would  a conventional  program. 

Hypothesis  III:  The  Partnership  Vocational  Education  Project  will  develop  greater 

teacher  morale  than  would  a traditional  program. 

Hypothesis  IV:  Quality  of  Instruction  under  the  Partnership  Vocational  Education 

Project  Will  be  greater  and  maintained  at  a higher  level  than  under  a conventional  program, 
MypQ^^sis  V;  Better  utilization  of  physical  facilities  wIU  be  made  under  the  Partner- 
ship Vocational  Education  Project  than  under  a conventional  program. 

Limited  to  space  and  time,  the  remainder  of  this  paper  shall  be  confined  to  some 
pertinent  Impressions  or  observations  concerning  Hypotheses  1 and  11,  which  are- 

StUdcn^irLtlje,  Partner  Vocational  Education  Project  will  show  educational  crowtli 
tflHEUooi:.gTQ?ter__thnn  students  of  comparable  age  and  edu  cationa  l^acl^r'ouncT  ^ 

Tjie.  Partners  hip  Vocational  Education  Project  will  meet  the  needs  of  individual  stu- 
dents  better  than  a conventional  program.  ^ ^ ^ 

From  data  collected  and  analyzed,  these  summaries  may  be  reported: 

(1)  The  Project  students  showed  educational  growth  equal  to  or  greater  tlian  tlie  com- 
parison group.  Further,  the  Project  students  showed  improved  grades  over  the  previous 
year  in  all  areas  of  school  work. 

(2)  The  students  in  the  Partnership  Vocational  Education  Project  had  much  the  same 


O 170 

ERIC 


17IS 


problems  In  areas  concerning  school  relationships  as  did  the  general  student  bodv 

/AN  _niprovement  in  school  attendance  for  Project  students  was  clearlv^vi^thi/. 
(4)  The  Project  students  Indicated  thev  felt  the  cm-relfuorl  i,  visible. 

andbyPpail'of 

n\  Importance  of  classroom  activity  was  highly  evident. 

productive  in  changing  the  students’  attitude  toward  school 

Mr.  Minelli  is  on  the  faculty  at  Centro)  Michigan  University,  Mt.  Pleasant. 


Individualized  instruction : a 
meaningful  educational  experience 


ft.  and  iuallfylTlnTrmovfon'’^^^  --‘"-““t- 

we  must  preiire  our  fiiture.  It  Is  for  this  complex  Industrial  future  that 

differ  from  each  ”®‘P  ”°t‘c‘ne  how  people 

Vrci^,™  .*  ® .*®  '’®='  education  we  can  by  using  the  best  possible  StS 

a“mti4T- 

swde^nS'^eS^S  dt/'X'"!nd?vldutl'’r'?si5S^^^^ 

Inquiring  minds  . . . students  need  to  learn  the  skilic 

ro^nHon  con, plcx  talents  for 

human  relations ...  students  need  satisfaction  in  learning.  The  student  who  evnertenoom 

niVS'nH  Will  not  soon  forget.  No  anToutft  of  verbal 

ffShffe  ” Whft  f d pfiwem-sorv ing 

EdSfadon-  A L^nnal’’’'”’"®  'S-  solving  is  there  than  Independent  study! 

^ continual  pi  ocess.  To  help  promote  independent  study  it  is  imnerative 

?eachJr«  education  as  a reriSinal  pro^-am. 

mor  J^es^S^SiW^W  envdro.iment  In  the  classroom  where  the  student  becomes 

S information  ^ teacher  has  been  a presenter 

?Ld  all  of  rhe  CL^rl  ?L-  T Pfsslve  recipient  of  It.  As  a result  the  student  did  not 
reap  all  of  the  benefits  of  his  learning  opportunity.  The  traditional  teacher-lecture  sys- 
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tern  of  instruction  will  lot  do  the  Job  in  the  years  ahead. 

Industrial  arts  hatt  not  as  yet  fallen  too  far  into  the  crevice  of  theoretical  learning 
because  of  its  inherent  r 'lanipulatlve  characteristics.  Because  of  this,  industrial  arts  has 
been  more  meaningful  to  student  than  some  of  the  other  areas  of  study.  Its  manipu- 
lative character  is  part  of  its  /^Iqueness.  Nevertheless,  more  emphasis  should  be  placed 
in  our  teacher  preparation  programs  and  in  our  labs  on  the  individual  learning  problems 
of  students. 

We  in  education  need  to  develop  within  our  students  the  Individual  and  necessary 
skills  of_  learning  so  that  the  experience  obtained  In  a formal  school  situation  will  carry 
into  later  life.  This  does  not  mean  that  we  need  to  add  more  methods  courses  to  our 
teacher  education  programs,  but  that  in  the  classes  which  we  now  teach  in  all  subject 
matter  areas,  the  students  should  have  more  personal  involvement  in  the  learning  process, 
j.ecining  should  become  an  individual,  on-going  process  far  after  the  student  leaves  the 
full-time  school. 

Much  has  been  wiitten  relative  to  the  amount  of  emphasis  being  placed  on  gadgets 
and  hardwarv'  in  modei-r  x-cational  programs.  In  fact,  we  may  be  overemphixsizing  the 
gadgetry  at  the  expense  o\  teaching  individual  learning  skills.  While  industrial  arts 
should  make  use  of  all  the  facilities,  techniques  and  gadgets  that  it  can  to  increase  and 
enhance  learning,  these  gadgets  and  bits  of  hardware  should  not  take  the  place  of  a sound 
understanding  on  the  part  of  each  individual  as  to  how  he  learns  best.  We  need  to  teach 
the  technique  of  learning  ard  the  utilization  of  these  gadgets  found  in  educational  tech- 
nology. An  innovative  approach  to  education  which  effectively  uses  these  theories  is 
learner-controlled  education. 

Learner-controlled  education;  A definition.  Learner-controlled  education  is  defined 
as  a system  of  instruction  that  is  individually-oriented,  self- instructional  and  multi- 
media  in  approach.  It  is  based  on  the  premise  that  students  can  be  taught  to  interpret 
the  behavior  goals  of  a course,  determine  procedures  that  will  permit  attainment  of  the 
goals,  and  select  and  carry  out  the  procedure  which  they  consider  desirable  for  'attaining 
the  goals.  The  learner-controlled  method  is  in  contrast  to  the  teacher-controlled  method, 
in  which  the  teacher  establishes  the  goals  and  determines  the  approach  by  which  the  out- 
comes will  be  reached-  In  both  methods,  content,  in  the  main,  is  determined  by  the  teacher. 
The  methods  differ  in  terms  of  who  determines  the  procedures  for  attaining  the  goals. 
Putting  it  bluntly,  the  teacher  does  not  impose  his  method  of  learning  on  the  student. 

Organization  of  learner-controlled  education.  Learner-controlled  education  (LCE)  is 
organized  essentially  the  same  as  any  other  good  program  of  education  now  in  operation. 
The  difference  is  found  in  the  method  of  instruction  used  to  achieve  the  goals  of  the  course. 
The  uniqueness  of  LCE  lies  in  the  general  classroom  organization  and  in  the  freedom  and 
responsibility  given  to  the  student  in  his  class  work. 

Evaluation.  The  process  of  evaluation  in  learner-controlled  education  will  take  on  a 
meaning  different  from  the  one  it  has  had  in  the  traditional  classroom.  The  emphasis  is 
placed  on  critical  self-evaluation.  Tests  are  administered  by  the  student  on  his  own  de- 
mand. Items  on  the  examinations  are  keyed  to  the  master  analysis  chart  to  facilitate  the 
reference  for  more  information  on  the  particular  topic.  There  is  provision  for  a compre- 
hensive examination  over  the  entire  course  wh^ch  is  a teacher- scored  final  examination. 
This  examination,  however,  is  made  up  of  material  which  was  covered  in  the  self-evalua- 
tions taken  previously  by  the  students.  In  addition,  there  is  a manipulative  performance 
examination  administered  to  each  student  by  the  teacher  at  the  conclusion  of  the  course 
work. 

Evaluation  in  the  learner- controlled  education  program  takes  on  another  dimension 
beside  that  of  student  progress  in  course  work.  An  evaluation  is  made  of  the  aptitudes  and 
personality  needs  of  the  student.  This  is  accomplished  by  having  the  General  Aptitude 
Test  Battery  and  the  Edwards  Personal  Preference  Scale  administered  and  interpreted 
to  each  member  of  the  class  in  the  early  part  of  the  course. 

This  kind  of  information  will  allow  the  teacher  to  predict  in  general  the  success  or 
failure  of  each  student  in  an  individualized  program  of  instruction.  By  this  means  those 
who  may  have  difficulty  can  be  identified  early  before  they  experience  repeated  failure. 
Research  has  shown  that  student  aptitudes  of  intelligence,  form  perception,  verbal  fluency 
and  spatial  interpretation  are  closely  related  to  predicting  success  or  failure.  Further- 
more, statistical  treatment  of  the  data  identifies  spatial  aptitude  as  the  most  important 
single  aptitude. 

Personality  evaluation  is  accomplished  by  interpreting  the  results  of  the  scores  ob- 
tained on  the  Edwards  Personal  Preference  Scale.  This  test  is  an  attempt  to  identify  the 


rnTwtat  h kLs'  to  makt  him  « Individual  poaseaaea 

they  relate  to  the  success  of  an  important  characteristics  as 

nurturance,  affiliation  and  chanae  Of  thoao  ^ ^ Program  are  achievement,  dominance, 
auca  and  changa  hava"toS  domlnanca,  nurtur- 

chan^.®we%7n  toraa°s^OTlwv‘  nur.“iSf «'«  "urturance,  spatial  aptitude  and 

ably  be  successful  in  an  todlvlduallzed  ^proSam°S 'iMtnl'cU^?*’ 

are  in  the  upper  half  or  above  the  >inth  these  traits 

the  student  falls  below  the  mldrxjlntln  all  catecyor-^^a  ^ established  norm.  Likewise,  if 
pletion  of  the  objectives  course  difficulty  in  his  com- 

o?^  e"^VS?iVpr^^^^ 

slightly  "different  from  5iat*  tr?dmo^lly"'bSi^^^^  teacher  plays  a role 

teacher  becomes  a resource  net?on  ^ presenter,  the 

utilize  in  achieving  his  goal  The  teacher  taken  Information  that  the  student  can 

wnose  primary  rlsponslbiliiy  i?  is  to  make  JL^e«Ho  " 

student  to  the  varies  resonreefl  u ®^8Sesdons,  pose  questions  and  guide  the 

topic  or  problen^  IJTn5.  "°^Jf  teacher  do"es  tSf«  understanding  of  the 

''‘'"‘‘■Si' “‘■‘“‘"^d  ta  tot  taJwXl  l,2iaU«™^‘‘‘’" 

tlon  te'^TH^iir^a^pr'iJfdi  “''ix’d  of  Instnic- 

monly  used.  Purier  ev^n  IfTissic^^  *«'  =om- 

tradlLnal  method  to  not  iSenabl  ? to^«„,^^^^  Ae^tlWe,  the 

needs.  K rnsn^anbetau^t  ” tosch  mSsidf  a^^^  tadlvldual  retraining  and  upgrading 
the  needed  knowledge  skills  then  the  retramtni^o«H^  available  resources  to  attain 
be  achieved  through  individual  study.  inlng  and  upgrading  problem  can  partially 

evldemf  ?Si“rajirCo?m^i  taZ‘edgi7nd''£;u  ll'g\  T"  S? 

evident,  however,  that  man  Is  naturalfv  an  It  is  not  self- 

Instructional  situation.  T?e  success  i>f  7mdv  elective  learner  in  a self- 

tentlon  that  man's  skill  at  learning  can  be^LprovedT2 

and.  if  it  is  leaSii?  toen  Sie  SegreeTf  *isT^^  ^“llty. 

on  a continuum  from  low  to  hic?h  r person  would  be  at  some  point 

outcomes.(6,  Laming  s“i^is'  Ssneral  ter  aU  leaSag 

upon  whether  the  outcefmes  <b^“ln”eL^“tih  e«ectlvenees,  dependlnf 

tea‘t%iS'’e‘‘toiavror*Vle”Stto‘’ftitoa^^^^^^ 

the  pTOS‘‘l°hto\i^gBufaeli''-^reii.”riea‘'^^^  “*'ea^i*hImMlf,‘fte“^  Is 

of  the  primary  tasks  of  the“  irami  i?  teKh« 

know  what  resources  are  iSSled  St  Individualized  method  would  be  to 

readily  available  to  the  learner  Tlie  effiotev^  make  these  resources 

and  learning  mateSals  has  b^en  ® resources 

‘responsive  environment  nursery  school'  in  whichote7?rh?^*^^^"^  A study  reported  on  a 
vision  of  an  ‘enriched  social  essential  features  Is  the  pro- 

studlM  have  reported  similar ‘resulta  with  youjg  chM^^e?to?nrtch™  !TiS°S‘'y L 

whlc^i  wIdiTariiVorS^Siea‘”ls  "a“iS*'=f'~'  an  envl^o^triant  In 

variety  to  not,  howiSr  wTSSom  y?.™*  P«>vlded 

materials  In  wMch  each  componem  ^^s" oml  pu^si! 

young  owTdfenf ft  a'e^m^r’Sifnfbfa'S’SSfam  only  with 

effectively  with  other  age  grouns  AnnJ^rwhn  t seme  tyye  of  situation  would  operate 
a child  should  bTcMfbllTo^M^l  °<  independent  efloft  than 

appropriate  “responsive  envlroiunent''*  ™ effectively  than  the  young  chUd  in  an 

attaln^^^d  uS  p'lSflc^“ncThe’?Sd?fa.^h1‘tht^K^^^  ” 

atrategias  that  can  be  etfectlveforhimteattainlng  these  en^.’'lnd‘tf'’ceS  c^mtoado^l 
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of  resources  are  effective  for  him  in  attaining  these  ends,  and  if  adequate  resources  are 
provided,  then  the  student  should  be  able  to  be  self-directive  in  his  study  and  control  his 
own  learning.  (This  assumes  prior  knowledge  on  the  part  of  tlie  individual  on  how  he  learns 
best  and  sufficient  motivation  from  within.)  Further,  the  learning  should  be  attained  more 
quickly  and  be  moi  e meaningful  to  the  student  than  it  is  in  the  traditional  classroom  situa- 
tion. The  basis  for  this  expectation  is  that  self-directed  learning  is  generally  more 
motivating,  and  the  enriched  environment  of  the  wide  variety  of  resources  wil.  allow  for 
a more  generalized,  understanding  of  the  learning  because  of  the  opportiinity  to  practice 
aud  deal  with  the  concepts  in  a variety  of  situations. (5)  To  promote  this  self-direction 
in  learning,  individual  learning  activity  packets  have  been  developed. 

Learning  activity  packets.  The  learning  activity  packets  are  designed  to  be  used  by 
the  student  to  learn  on  an  individual,  self-pacing  basis.  The  educational  construct  for  the 
learning  activity  packets  can  be  explained  best  by  reviewing  the  sequence  undertaken  by 
the  student  as  he  proceeds  tlirough  the  lesson. 

This  is  not  just  another  lab  manual  developed  to  bo  used  in  a program  as  additional 
activity  but  is  a total  ‘package’.  It  consists  of  behaviorally-stated  educational  goals, 
recommended  sources  of  information  to  achieve  those  goals,  choices  of  sequence  pre- 
ferred by  the  student,  self-evaluations  integrated  into  the  lesson,  and  a packet  evaluation 
designed  to  have  the  student  explain  in  his  own  words  his  understanding  of  the  task  or 
educational  goals. 

To  explain  in  detail  the  theory  behind  the  development,  look  carefully  at  the  ‘educa- 
tional flow  chart’  following.  Follow  the  arrows  from  section  to  section  as  it  is  explained, 
beginning  on  the  left-hand  side  with  the  circle  containing  the  words  “primary  objective.’’ 
The  “primary  objective’’  as  outlined  on  the  ‘educational  flow  chart’  can  be  identified 
as  the  over-all  purpose  of  the  lesson.  Simply  stated,  it  asks  the  question:  “What  is  it 

that  I should  understand  when  I finish  with  this  block  of  information?’’  In  most  instances 
the  “primary  objective’’  can  be  identified  by  the  title  of  the  packet.  The  “primary  objec- 
tive’’ can  be  compared  to  the  unit  title,  or  chapter  heading  found  in  traditional  textbooks. 

One  of  the  big  headaches  in  any  educational  experience  is  the  development  of  individ- 
ual motivation  on  the  part  of  the  learner.  Motivation  is  in  fact  one  of  the  most  important 
aspects  of  any  educational  experience,  Witnout  it,  learning  does  not  become  an  enjoyable, 
meaningful  venture. 

The  rationale  found  in  the  learning  activity  packet  is  designed  to  explain  to  the  student 
why  it  is  important  for  him  to  understand  this  particular  phase  of  the  area  under  study. 
It  will  explain  the  relationship  that  exists  to  future  topics  or  applications  in  the  field  and 
may  in  some  cases  develop  a relationship  to  his  past  experiences.  It  should  answer  for 
the  student  these  continual  questions:  “Why  is  it  important  that  I understand  this  par- 

ticular lesson?  What  relevance  does  it  have  for  my  existing  world  or  purpose?  What  good 
can  I expect  from  time  spent  in  studying  this  block  of  information?’’  It  should  appeal  to 
his  power  of  reason  and  unlock  the  door  to  internal  drive  that  is  essential  to  any  good 
learning  experience.  For  some  students  the  teacher  may  have  to  supplement  verbally 
the  rationale  of  the  lesson. 

Once  the  primary  objective  and  the  rationale  have  been  identified  and  the  student  sees 
a good  reason  for  studying,  it  is  essential  that  the  learner  understand  exactly  what  it  is  he 
should  know.  To  make  learnt  ig  as  functional  as  possible,  specific  behavioral  objectives 
or  tasks  can  be  stated  in  such  a way  that  the  student  knows  not  only  what  it  is  he  is  ex- 
pected to  learn,  but  under  what  conditions  and  to  what  degree  of  proficiency  the  task  must 
be  mastered. (14)  For  example,  if  an  educational  goal  was  stated  in  behavioral  terms  as 
follows: 

“Given  a schematic  diagram  of  a simple  electronic  circuit,  the  student  will  be 
able  orally,  in  writing,  or  by  demonstration  to  identify  the  components  of  the 
circuit  from  parts  found  in  the  testbench  and  do  so  correctly  8 out  of  10  times.’’ 

There  would  be  little  doubt  in  the  mind  of  the  learner  what  was  required  of  him  upon  com- 
pletion of  the  lesson.  Likewise,  the  teacher  can  make  a valid  evaluation  of  the  learning 
experience. 

With  this  kind  of  terminal  behavior,  the  teacher  can  structure  learning  experiences 
that  relate  directly  to  the  task,  and  the  student  can  begin  to  study  those  parts  of  the  task 
that  will  allow  him  to  perform  it  under  the  stated  conditions, (15) 

In  the  learning  activity  packet,  the  objectives  and  recommended  ways  of  achieving 
them  have  been  laid  out,  so  that  the  student  begins  the  learning  process  with  as  much 
efficiency  as  possible. 
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One  of  the  primary  purposes  of  education  is  to  make  the  individual  Involved  develop 
a valid  and  reliable  method  of  making  judgments  about  himself.  In  learning,  because  in- 
dividuals differ  and  because  each  has  a unique  background  of  experiences,  an  opportunity 
for  students  to  make  self-assessments  should  be  provided. 

In  the  learning  activity  packet  the  students  are  given  three  choices  to  determine  their 
degr’ee  of  understanding  of  the  behavioral  task  set  before  them.  They  are: 

(1)  1 understand  ALL  of  the  tasks  and  therefore  have  the  required  knowledge  and  skill 
to  perform  them. 

(2)  I understand  PART  of  the  tasks  and  will  study  those  parts  with  which  1 am  un- 
familiar. 

(3)  1 understand  NONE  of  the  tasks  and  will  proceed  W’^h  the  lesson  as  recommended 
by  the  packet. 

By  giving  the  student  these  three  choices,  the  teacher  can  identify  those  who  have 
already  attained  the  stated  behavioral  goal  and  can  give  credit  to  the  learner  for  the  knowl- 
edge. In  this  way  the  teacher  can  actually  provide  an  accelerated  path  for  those  with 
previous  knowledge.  Likewise,  for  those  whose  background  is  not  so  complete  and  for 
those  who  have  not  had  the  opportunity  to  learn  or  have  forgotten  the  material  essential 
to  completing  the  stated  task,  provision  in  the  learning  activity  can  be  geared  to  meet 
their  specific  need. 

It  should  be  pointed  out  tl/.at  accurate  judgments  on  the  part  of  the  student  can  be 
verified  by  self-tests.  As  the  learner  makes  judgments  of  his  educational  experience, 
reinforcement  of  the  quality  of  that  judgment  is  essential  to  develop  its  validity  and  re- 
liability. In  reality,  the  learner  has  to  take  the  responsibility  for  his  decisions,  and  only 
when  he  is  truthful  with  himself  ran  he  begin  the  meaningful  process  of  education.  The 
development  of  a truthful  student  assessment  is  a big  step  toward  individualized  learning 
and  can  be  achieved  only  through  opp>ortunity  and  experience. 

At  this  point  on  the  "educational  flow  chart",  the  student  must  make  his  assessment 
of  how  well  the  task  can  be  performed  and  what  alternatives  are  available  to  him  once 
the  choice  is  made. 

For  the  student  who  thinks  he  can  achieve  ti'.e  behavioral  goal,  provision  is  made  in 
the  system  to  take  a self- test  over  his  understanding  of  the  task.  'Ihe  self- test  usually 
involves  objective  questions  and,  in  instances  where  required,  essay  items.  Also,  in  some 
cases  a performance  or  manipulative  examination  is  required.  The  idea  is  that  the  self- 
test is  a verification  of  the  learner’s  assessment  of  how  well  he  can  perform  the  stated 
task.  For  those  who  need  help  in  their  evaluation  or  for  those  who  have  questions  over 
material  related  to  the  task,  the  teacher  can  be  involved  with  the  evaluation.  If  both  the 
student  and  the  teacher  are  satisfied  that  achievement  of  the  goal  is  complete,  then  the 
minimum  requirement  of  this  objective  has  been  attained. 

' If  additional  interest  or  need  is  present  for  some  in-depth  or  concentrated  study  over 
and  above  the  minimum  task  requirements,  provision  is  made  for  this  quest.  Information 
is  given  to  the  student  at  the  end  of  the  self-test  to  allow  the  learner  to  obtain  additional 
knowledge  and  skill  in  the  area  under  study.  The  depth  of  this  study  is  strictly  up  to  the 
student,  and  its  duration  is  dependent  upon  the  demands  of  tlic  teacher  or  time  remaining 
in  the  program.  This  path  is  identified  on  the  "educational  flow  chart"  as  Path  ‘B’, 
Additional  Theory  or  Additional  Application,  and  is  encountered  after  a successful  teacher 
evaluation  of  the  required  behavioral  objective. 

The  other  alternative  available  to  the  learner,  thot  is,  one  who  does  not  have  any 
background  for  completing  the  task  or  one  who  has  only  a pt;rtial  understanding  of  it,  is  to 
pursue  the  lesson  recommended  by  the  study  guide. 

The  learning  activity  packets  have  a learning  activity  section  which  contains  several 
elements: 

(1)  A list  of  recommended  media  available  where  Information  can  be  obtained  which 
will  allow  the  learner  to  gain  information  about  the  task. 

(2)  A list  of  helpful  study-guide  questions  that,  when  answered  by  the  student,  will 
allow  him  to  understand  the  objective  or  information  related  to  it. 

(3)  A laboratory  experience,  if  feasible,  that  will  give  an  opportunity  to  apply  certain 
ideas  or  knowledge  on  a practical  basis. 

(4)  An  Information  sheet  that  w"‘  summarize  the  basis  of  the  task  or  its  essential 
parts. 

Once  the  student  has  entered  the  learning  activity,  he  will  then  proceed  to  the  self- 
test whenever  he  is  satisfied  in  his  own  mind  that  he  can  achieve  the  tasks  set  fortlt  in  the 
lesson.  If  the  self-test  proves  diat  the  desired  level  of  achievement  has  ..ot  been  reached. 


a re- cycling  back  into  the  learning  activity  is  prescribed.  Thifi  process  is  repeated  until 
the  student  and  the  teacher  can  agree  that  sufficient  knowledge  and/or  skill  is  present  to 
allow  the  student  to  continue  into  the  next  phase. 

As  brieny  described  under  the  accelerated  track,  additional  in-depth  study  can  be 
undertaken  by  the  student  if  a need  exists.  It  provides  some  additional  sources  for  the 
learner  to  pursue  an  individual  questto  supplement  the  minimum  requirement  of  the  lesson 
at  his  leisure.  The  minimum  requirement  as  identified  on  the  ‘'educational  flow  chart’* 
is  exemplified  by  following  Path  'A*  as  outlined.  The  additional  in-depth  study  is  charted 
as  Path  B and  can  be  approached  by  the  accelerated  track  from  below  or  from  the  initial 
contact  track  from  the  top  as  shown  on  the  chart. 

Some  larger  primary  objectives  may  have  several  specific  behavioral  tasks  or  sec- 
tions Included  in  them.  If  this  is  the  case,  the  student  would  look  at  behavioral  objective 
Jt2  and  repeat  the  process,  starting  at  the  student  assessment  and  making  the  same  iudz— 
ments  as  described  previously.  ® 

Upon  Completion  of  all  the  specific  behavioral  objectives  of  the  learning  activity 
locket, ^ the  learner  and  the  teacher  must  make  a comprehensive  packet  evaluation  over 
the  entire  assignment.  This  evaluation  may  take  the  form  of  an  oral  interview,  a written 
essay  test,  a laboratory  performance  test,  or  any  combination  of  these.  It  should  be  real- 
ized that  the  purpose  of  this  evaluation  is  to  get,  in  the  leaziier’s  own  words  or  actions, 
his  understanding  of  the  primary  objective  and  his  ability  to  meet  the  specific  behavioral 
tasks  identified  in  the  learning  activity  packet. 

If,  after  a brief  discussion,  some  voids  or  discrepancies  in  the  evaluation  exist, 
additional  suggestions  can  be  made  by  the  teacher  to  help  the  learner  Improve  the  over- 
all understanding  of  the  lesson  and  the  completion  of  the  packet. 

Th®  lG3i^ing  activity  packet  is  designed  to  provide  for  the  learner  a self-pacing, 
individualized,  multi-media  system  of  education.  If  used  properly,  it  frees  the  teacher 
from  highly-structured  classroom  lectures  and  allows  him  to  help  guide  the  leaminir 
process  of  the  students. 

Most  of  the  materials  in  the  learning  activity  packet  provide  for  self-study.  On 
occasion,  a teacher  demonstra  ’on  or  lecture  may  be  the  best  way  to  present  certain  kinds 
of  infoimation  to  a small  group  of  students  within  the  class.  What  the  learning  activity 
packet  will  do  best  is  provide  for  the  indivi  ual  differences  of  the  students  and  place  the 
teacher  In  the  proper  professional  role  as  a diagnostician  or  prognosticator  of  the  educa- 
tional process  rather  than  a regurgitator  of  factual  information  which  a machine  or  some 
form  of  educational  media  might  do  better. 

Asguj:  ctions  of  learner- controlled  education.  The  foUowing  statements  are  some 
of  the  basic  assumptions  on  which  we  base  the  idea  of  "learner- controlled  education’*: 

(1)  It  will  be  improbable  and  perhaps  Impossible  to  keep  our  schools  up  to  date  in  a 
dynamic  technological  society. 

(2)  The  development  of  learning  skills  is  as  important  to  teach  as  the  subject  matter 
i^®lf«  However,  both  can  be  taught  simultaneously  under  a well— structured  system. 

(3)  It  is  unnecessary  to  send  people  back  to  school  in  a formal  classroom  atmosphere 
for  updating  as  often  as  some  educators  have  advocated.  If  the  student  is  properly 
motivated,  continual  self-instruction  is  a reality, 

(4)  The  smdent  is  capable  of  determining  his  own  course  of  action  once  he  is  made 
aware  of  die  possibilities  and  alternatives  open  to  him  in  finding  answers  to  his 


(5)  A wide  variety  of  resources  must  be  available  to  the  student  for  an  effective  in- 
dividual learning  situation.  These  resources  may  take  the  form  of  many  instructional 
media. 

(6)  Each  student  should  know  or  will  learn  what  his  strengths  and  weaknesses  are  as 
they  relate  to  how  he  learns  best. 

(7)  When  an  educational  goal  is  understood  and  in  some  cases,  is  set  by  the  student, 
its  attainment  Is  more  personal,  the  motivation  is  stronger,  and  its  achievement  more 
rewarding. 

(8)  Initially,  learning  may  be  slow,  but  over  an  extended  period  more  material  can  be 
covered  better  in  a shorter  period  of  time.  The  student  will  get  better,  more  mean- 
ingful learning. 

Characteristics  of  learne_r_~CQntrplled  education.  The  learner-controlled  system  of 
Instruction  under  operation  at  ColoradoState  College  exhibits  the  following  characteristics: 
(1)  The  student  will  be  instructed  in  •’he  procedures  of  the  course  and  on  the  equip- 
ment he  will  be  using,  and  will  then  work  independently. 
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(2)  The  content  ofthe  course  and  the  goals  of  the  course  will  be  based  on  a determina- 
tion of  the  knowledo^e  and  skills  required  for  success  in  industry.  This  determination 
has  been  completea  on  the  basis  of  several  studies.(l,3,8,13) 

(3)  The  materials  will  be  analyzed  and  cross-referenced  by  topics.  ITie  learning 
objectives  will  be  isolated  to  provide  information  to  students  as  to  which  resources 
are  available  for  the  various  objectives  of  the  course.  This  analysis  is  the  heart  of 
the  classroom  operation.  Ml  test  items  or  evaluative  instruments  will  be  cross- 

pferenced  to  the  master  analysis  chart  and  related  to  the  behavioral  goals  of  the 
topic  under  study.  ^ 

(4)  A variety  of  media  is  available  for  the  course.  The  materials  will  be  in  the  form 

ot  several  basic  media:  programmed  texts  and  machines,  reference  books,  slides 

with  tape  narrations  tapes,  workbooks,  35mm  strip  films,  8mm  and  16mm  films, 

overhead  transparencies,  laboratory  equipment  and  lecture-demonstra- 
tion  by  the  students  and/or  teacher. 

(5)  Evaluation  of  student  progress  will  be  done  individually  over  small  blocks.  When 
the  student  believes  he  has  attained  the  outcomes  of  objectives  of  a given  block,  he 

undertake  his  ovv-n  self-evaluation.  Immediate  feedback  will  be  provided  the 

not  been  reached,  additional  study  materials  or  activities 

Will  be  suggested. 

(6)  Final  grades  are  determined  by  a comprehensive  objective  examination  over  the 
informaUonal  ^ase  of  the  course  and  a performance  examination  over  tlie  manipu- 
latxve  phase.  The  proficiency  level  of  each  part  is  determined  by  the  teacher  and  is 
made  clear  to  the  student  prior  to  study. 

Thg  cost  of  indjvidualizlng  instruction.  The  learner-controlled  education  system  does 
not  require  any  new  types  of  materials  or  any  radical  changes  in  curriculum  content. 
It  IS  merely  a better  utilization  of  the  materials  which  are  already  being  used  by  teachers 
and  allowing  a greater  emphasis  to  be  placed  on  individual  differences  and  individual  in- 
itiatiye.  It  is  understood  that  because  of  the  traditional  teacher-lecture  passive  student 

throughout  the  educational  system  in  the  public  schools,  this  new- 
found freedom  on  the  part  oi  some  students  will  be  too  much  for  them  to  control.  In  these 
instances  the  teacher  must  make  provision  to  operate  on  the  old  teacher-lecture  organiza- 

these  students.  The  responsibility  may  come  slow  to  the 
J student.  This  technique  of  self-teaching  is  something  that  will  be  learned  over  a 
period  of  time  rather  tnan  accepted  at  a moment’s  notice. 

social  studies  for  the  drop-out  have  been  organized  around 
education.  Experience  has  shown  that  these  drop-outs 

-HoH  ^ responsibility  for  their  own  education  in  these 

areas,  provided  proper  interest,  guidance  and  motivation  are  available 

K program  proposal  there  are  errors  problems  and  weaknesses.  It  is 
smdS^^  am?  overcome  and  that  the  advantages  ^aincd,  from  the  standpoint  of  the 

mdent  and  the  total  educational  program,  will  overshadow  the  difficulties  developed.  All 

studinrc^fov?h^^fi  « learner-controlled  education  system  will  let  us  educate  our 

students  for  the  future  as  well  as  for  today. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 
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Exp©ri©nc©d  classroom  t©ach©r  vi©wpoint 

Arthur  H.  Schwartz 

<50  ^ a ball  in  education.  I associate  with  the  academic  neonle 

iv^J^  ► r ^ condition  of  man  will  become  as  stationary  as  that  of  the  briit'=<5  " 

occu^i°ad  o1a“Vj;/rdacaL'^*’^  -ta  o7tachnoloSc*"chSi^a%hlch  has 

the  machines  gadSets  and  fdeil,  dreamers  of  yesterday  have  come 

world  or  raauly|,arb';  ifmLt Sa  ^?‘ldVl"^^li1.aX”  S 

out  a ^racr'^Soml  a?e  on  and  co^  short-lived  and  are  lost  with- 

are  bitterly  resSled^  o^L  nre^  become  cornerstones  of  faith.  Some 

others  ^ fs  tt^Sred  it^^^^  welcomed.  For  some  the  welcome  comes  early;  for 

to  change  for  the  sake  of  change;  others  are  simply  unprepared 

unpleasan^;.  We  mus/ll^  """  sometimes  they  are 

demand  programs  where  im;:ginative  research  and  experimentation  are 

by  basic  instrucUoLf^wiidls''^^^^^  P''°Srams  and  approach.  This  has  been  dictated 

llLa  Traditional  couraoa  allow 

orocSa”  Ar^arndTi^  a™"®  H ?***"  *0  center  of  the  learning 

cJrtencin  f"  objectives  must  be  established  and  learninrex? 

Snio  All  o It  IS  for  the  student  that  the  school  exists,  and  we  must  recoenize 

and  ‘devilopmenL  educational  program  must  be  adapted  to  and  shaped  by  his  growth 
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Meaningful  learning  is  n product  of  and  should  emanate  from  personal  involvement  of 
the  student.  He  should  be  an  active  participant  In  the  learning  process,  not  a passive 
observer.  Lef”aiing  should  stress  “student  doing"  rather  than  “teacher  doing".  Programs 
of  instruction  should  foster  experiments,  research,  exercises  and  various  opportunities 
for  solving  many  different  types  of  problems  as  well  as  project-making.  They  should 
involve  learning  experiences  which  stress  logical  and  critical  thinking  through  the  solu- 
tions of  problenjs  v.'hlch  cut  across  subject  lines. 

The  student  should  be  allowed  to  progress  at  his  own  rate.  We  should  challenge  and 
stimulate  but  not  force.  The  able  student  should  not  sit  idle  nor  should  he  engage  in 
busy-work.  The  leas  able  should  never  be  allowed  to  fall  hopelessly  behind  while  being 
asked  to  perform  at  a puce  far  above  his  ability  level.  Through  non-graded  or  continuous 
growth  programs,  together  with  leaining  experiences  geared  to  individual  abilities,  stu- 
dents can  be  assisted  In  progressing  at  their  own  rates. 

The  student  sb'  '1  be  given  a degree  of  freedom.  If  he  is  to  pursue  interests,  learn  at 
his  own  rate,  develop  self-direction  and  learn  to  function  as  an  independent  individual, 
he  r^ust  be  giv  the  freedom  to  do  so.  He  should  be  allowed  to  discover  strengths  and 
weal  losses,  to  succeed  and  to  experiment  with  a wide  range  of  personal  abilities. 

If  he  is  to  do  rJ.  le  must  be  freed,  at  least  for  a part  of  the  day.  from  the  narrow  and 
restrictive  framework  characteristic  cf  traditional  systems. 

With  the  many  years  spent  as  a classroom  teacher,  I would  have  to  be  classed  as  a 
traditionalist  who  saw  the  li^t.  I feel  that  1 have  always  been  up-to-date  in  this  field  and 
have  seen  and  felt  the  “emerging  changes  in  the  teacher-learner  process  with  its  impli- 
cations". 

I am  a firm  believer  in  the  comprehensive  general  laboratory.  It  has  more  possibili- 
ties, especially  in  a hlg^h  school  with  an  enrollment  under  1000  students.  On  this  premise 
1 built  a good  industrial  arts  program  in  a strongly  academic  high  school. 

I have  never  been  satisfied  with  my  teaching  unless  I am  continually  reviewing,  re- 
vising and  enriching  the  many  areas  taught  with  the  thought  that  I give  true  values  to  all 
students  who  enter  my  classes.  I always  keep  in  mind  the  different  levels  of  ability. 

My  laboratory  in  Fredericksburg  has  long  been  known  in  tihe  state  as  one  that  is 
“where  die  action  is".  The  lab  has  six  major  areas,  which  are,  graphic  arts,  drafting, 
ceramics,  metal  and  wood  tecuniques  and  electricity-electronics.  Within  these  areas  we 
have  taught  manufacturing  and  ccnstruction.  At  the  present  time  I have  a pllo;  class  for 
a Title  III  ESEA  innovative  Industrinl  arts  project,  on  which  I will  comment  later. 

To  succeed  in  any  program,  the  traditional  or  conceptual,  one  must  come  up  with  the 
mechanics  to  make  it  move.  The  use  of  insmicdonal  sheets  is  the  answer.  The  instruc- 
tional sheet's  original  use  is  best  explained  by  its  name. 

Through  the  years  I have  written  literally  hundreds  of  diem  for  one  specific  purpose. 
The  purpose  was  for  continuity,  and  if  some  information  was  not  supposedly  remembered, 
it  could  be  quickly  referred  to,  and  students  could  always  use  them  to  their  advantage. 

I have  a rule  of  my  own  that  has  proved  successful.  1 have  never  issued  a sheet  that 
is  more  than  what  can  be  put  on  an  8-1/2-  by  11-inch  sheet. 

Now  I'd  like  to  ask  a question:  Are  you  really  an  educator?  Are  you  merely  a teacher 
or  Instructor,  or  are  you  a genuine  educator?  Think  it  over. 

A teacher  or  instructor  imparts  knowledge  and  skills.  He  may  give  much  instruction 
by  means  of  a simple  or  complex  organization  of  knowledge.  He  may  communicate  much 
detailed  information  according  to  any  of  the  well-planned  disciplines,  but  can  we  call  this 
true  education? 

To  educate,  one  must  cultivate  faculties,  powers,  skills  and  qualities  of  culture. 
Neither  faculties  nor  qualities  of  culture  n jcessarily  will  be  Imparted  to  a student  by 
routine  instruction,  or  oven  by  tlio  most  complex  technical  details  of  orgonlzed  disciplines. 
This  seems  to  be  the  gap  so  highly  criticized  by  business  and  industry  munogement.  There 
is  not  en  >ugh  “wisdom  of  understanding"  communicated  to  students  so  that  they  have  any 
concept  of  what  business  is  all  about  when  they  graduate  from  school. 

The  power  to  reason  logically  while  applying  a skill  certainly  is  an  element  of  educa- 
tion which  can  be  encouraged  to  some  extent  by  a good  instructor. 

If  you  are  at  all  competent  in  your  job,  th ' student’s  ability  and  motivatioin  ore  basic 
tools  of  your  work  right  from  the  start.  If  you  ore  more  an  educator  than  a mete  Inatruc- 
lor,  your  psychological  training  and  instinct  already  assist  in  your  efforts  to  deal  with 
the  results  of  parental  environment  reflected  in  your  student.  But  a cultured  understand- 
ing of  the  world  of  industry  may  be  entirely  lacking  in  your  training  or  experience, 

in  fact,  we  often  wonder  how  many  brilliant  minds  have  gone  Into  the  educational  field 


(2) 

(3) 

(4) 

(5) 

(6) 


cSn8Cio?sTv^clln?'S>  hard-hitting  reality  of  free  enterprise.  We  wonder  how  many  un- 
a?enn  securUy  of  a teaching  Job  because  they  cannot  compete  in  the  open 

fi  'J’his  speculation  should  cast  no  aspersions  on  those  who  are  genuine  in  their  dedicn- 

be  pe^o?m^  tor  o“; 

‘IS  secretary  of  die  Educational  Policies  Commission  addressincr 
fte  opening  general  session  of  this  association  in  St,  Louis  a few  years  ago  *said  "Edu- 

any^thne^fn  the^  past knowledge  plays  a greater  role  now  than  at 
y time  in  tne  past.  He  emphasized  the  importance  of  teaching  children  to  thinV  H#. 

went  on  to  say  "The  force  which  ie  remaking  the  world  le  the Tiaonal  IntellecTrf 
^.ad  tte  man  who  can  earn  hie  own  dignity  lathe  future  will  the  who  tan'ule  tS 

nr-fo  schools  should  be  concerned  with  curriculum  development  programs  that 

ftfn  teaching  the  concepts  that  will  more  reTn^d^Inl  le^d  S a 

^ ” Ana  nowTt^nV^  present-day  technology  and  must  provide  for  the  needs  of  our  yomh 
Anu  now  for  a few  comments  about  the  Title  III  ESEA  Industrial  Arts  Programi 

conf«ere""^7e  thS  a^bl^^^^^  " “ Induetrlal  arte  summer 

(1)  We  must  learn  to  communicate. 

We  need  innovations  — this  project  is  one. 

Involvement  is  necessary. 

Let's  be  in  tune  with  our  time. 

Be  able  to  recognize  the  elements  of  change. 

Work  on  developing  attitudes  and  processes. 

V2  ^3t  the  students  want  to  know  somebody  cares. 

(8)  Give  students  direction  so  they  can  find  themselves. 

Re_asoq  for  this  course;  We  must  update.  We  must  consider,  and 

(1)  Eliminate  cut-and^dried  content  and  lab  work, 

(2)  Teach  subject  as  changing  technology. 

(3)  Offer  a wide  exposure. 

(4)  Integrate  content  of  several  fields. 

(7)  Stress  inductive  things. 

(8)  Employ  the  discovery— problem  solving. 

(9)  Undertake  evaluation. 

(10)  Create  a group  to  aid  in  seeking  setter  ways. 

(11)  Apply  findings  from  current  theories. 

^i.tt  ^^®*T5en  its  Identity — greater  emphasis  on  guidance. 

Business  Teacher. 

rNovemner,  IVOB,  that  point  ouu  a number  offsets-  Much  need^i  to  be  done  m rone  with  a-hl 
challenge  to  opportunity  in  a changing  era  when: 

When  thlf  cSitS^  ^gan.  ^ ^ industries  that  did  not  exist 

13?  supermarket  shelves  did  not  exist  ten  years  ago. 

middle  age,  th  t a person  has  learned  is  no  longci  valid  by  the  time  he  reaches 

ago.  percent  of  all  drugs  being  prescribed  today  were  not  even  known  ten  years 

procjicU''go^'Xowo  no,  ^?n'’coSi7d!‘‘  

recordld^Wsto^Jr!*®”'^^'"®  created  since  1900  than  during  the  entire  period  of 

of  xf  hlJ  a graduate  engineer  studies  today  will  be  obsolete  in  ten  years*  half 

of  what  he  wlU  need  to  know  if.  not  «*et  known  by  anyone.  years,  nait 

EnglSr*^ma*lmrtlc'r‘«o^^  offered  that  could  tie  together  academic  subjects  such  as 

science  and  art  mto  a technicaUy-oriented  approach  to  industrial 
techniques.  There  needs  to  be  a strong  attempt  to  put  industrial  ar^fnto  a 
real  place  in  the  total  school  curriculum  and  give  it  proper  perspective.  Research  in%- 
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cates  the  real  need  for  more  girls  In  all  areas  of  industrial  arts. 

There  is  a definite  need  for  a course  for  the  average  or  better  student  to  be  able  to 
learn  about  and  familiarize  himself  witli  all  aspects  of  industrial  and  technical  communi- 
cation, both  visual  and  oral.  There  Is  a need  to  search  for  new  methods  of  instruction  that 
would  enliven  and  vitalize  all  courses  in  industrial  arts. 

The  basic  idea  of  the  course  is  to  shift  the  responsibility  of  learning  from  the  teacher 
to  the  student.  Instead  of  merely  trying  to  absorb  the  material  presented  by  a teacher, 
these  students  explore  areas  of  Interest  to  them  and  in  the  deptli  to  which  they  want  to  go. 
The  accent  is  on  the  individual  and  the  decisions  that  he  can  and  does  make.  Necessarily, 
there  is  an  outline  to  be  followed,  but  it  is  not  as  rigid  as  the  ones  that  most  classes  have. 

Although  there  is  not  a rigid  plan  of  action  for  each  day,  there  is  a general  designation 
for  each  day.  Monday  is  called  the  Instructor’s  Day.  The  instructor  uses  this  day  in  any 
way  that  he  thinks  is  necessary.  This  includes  clarifying  things  to  be  done  and  the  pres- 
entation of  materi  al. 

Tuesday  Is  the  Student’s  Day.  On  this  day,  the  students  in  the  l.C.&C.  class  pursue 
their  indivi  '.ual  projects  in  the  industrial  arts  lab,  l.G,*?tC.  resource  room,  or  possibly 
the  library. 

Wednesday  is  the  Presentation  Day.  At  this  time  various  programs  are  picsented 
to  the  class.  They  may  range  from  a student  presentation  to  a representative  from  3M 
Company  or  a radio  announcer.  Many  of  these  presentations  are  video-taped. 

A Student  Day  comes  again  on  Thursday,  and  Friday  is  called  the  Best  Advantage 
Day.  Friday  may  be  used  for  anything  that  is  needed.  It  may  become  another  Student  Day 
or,  oossibly,  an  Jnetructor  Day.  It  is  used  to  its  best  advantage. 

These  d a, id  their  designations  are  generally  pretty  standard.  If  a situation  comes 
up  in  which  ^ nay  be  desirable  to  change,  say,  a Student  Day  to  a Presentation  Day,  the 
decision  rests  with  the  class.  The  class  discusses  it  and  takes  a vote  to  indicate  what 
should  be  done. 

In  conclusion,  for  a few  moment."?  let’s  talk  about  the  teacher.  If  he  is  to  be  effective 
in  working  with  individuals  who  will  enter  a late- 20th-century  work  force,  he  mt  have 
special  attitudes  and  abilities. 

The  teacher  must  be  a highly  capable  person.  He  must  be  mature.  Intelligent  and 
Ingenious.  He  must  be  a professional,  committed  to  the  task  of  educating  America’s 
youth  in  the  fight  for  freedom  and  an  everchanging  future. 

The  teacher  must  be  aware  of  and  concerned  with  individual  differences,  and  he  must 
provide  for  progress  at  individual  rates.  He  trust  gear  instruction  to  individual  needs, 
challenging  and  enriching  the  life  of  tlie  superior,  providing  constructive  experiences  for 
the  average,  and  offering  encouragement  to  those  of  low  ability. 

Not  only  must  the  teacher  have  the  capacity  to  adjust  to  changing  demands,  but  also 
he  must  be  an  agent  of  change.  He  must  be  in  the  forefront  of  techno lo^cal  advancement, 
changing  occupational  needs,  and  the  implementation  of  such  for  education. 

The  teacher  of  the  future  must  be  capable  of  shifting  and  changing  to  meet  the  de- 
I ands  and  opportunities  afforded  each  day.  His  behavior  will  change  from  moment  to 
moment,  ik.oi  day  to  day,  adjusting  continually  and  smootlily  to  the  needs  of  his  students, 
and  to  the  methods  and  materials  at  his  command. 

Mr.  SeSviarb;  teaches  at  James  Monroe  High  School,  Fredericksburg,  Virginia. 


Te  iching  construction  technology 


Russell  C.  Henderly 


The  Industrial  Arts  Curriculum  Project,  “The  World  of  Construction*’,  is  a full-year 
course  of  Instruction  for  seventh-grade  students.  Tlic  course  Is  divided  into  five  segments. 
The  first  segment  is  merely  an  introduction  and  sets  the  tone  for  the  entire  year.  The 
second  segment  is  the  study’of  manag<?nKiit  technology  practices.  During  there  days  the 
students  in  their  laboratory  sessions  purform  many  of  the  management  practices  that  are 
fta-nd  in  construction. 

During  the  third  purtion  of  Tlie  World  of  Construction,  the  students  are  grouped 
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production  practices  of  construction 

incc  slGctTimi  u ^ ^ P^i^nibing,  shcGtinctQl  duct  work  in*^tnll<^ 

rs^e:;HTang‘cc^^=?‘S^ 

da ny  :rtr""fo  hlip^a^stuZmmLt^  hl‘ma1«  wr* ° prfctlSa  lfpartorm,nf,“; 

builds  his  own  dream  house  usinc  1/4  in<?h  thir^^^■  i each  student 

naodeua  conap, ete.y  paS.  This 

Each  Class's  ‘'^nd  community  planning, 

erty  and  d.^velopinrindust^y^  SudL  and  one  another  in  buying  prop- 

schools,  parks  and  businesses.  single-  and  multiple-housing  units, 

of  each  day^s^lesLlJTnd  late'ilimry  Ictivi^^^  description 

a laboratory  manual.  The  students’  rcadi^ir  provided  with  a textbook  and 

prog2’mme?Tme^Lrg"™d  mea^fiigi",  eJ^lrieniySany’;'’'’*'’^" 

Mr.  Henderly  teaches  at  Gamble  Jun  or  High  School,  Cincinnati,  Ohio. 


Teaching  manufacturing  technology 


tveren  G.  sheets 


«"g<"««‘ng  are  stressed 

cep.lro.s.™p.e.eye,s'l?^r;^^^^^^ 

of  the  processes  rt™ormta?s*epar  tedaiology  of  manufaciorlng.  Studies 

r^^,e'ra„^“fX%;;c^?i-.i?ri?urte^ 

SS£“S“ 

manufacturing  documented  by  Se  textbook™'  ' demonstrate  the  concepts  of 

orien'SLn^'S.lgS  f^r  ^ srj“arerrmrc;‘u?so'’S^^^^^^ 

Mr.  Sheets  teaches  at  Dator  Junior  High  School,  Cin.Jnnati,  Oh!o. 


Individual  learning  packaof  * 


lom  E.  Lawson 

adapfa?oTS‘ msrim  °OTal  ?o°ntenrS‘’i cM  education  t-day  Is  the 

we.  as  hidustria,  ~rr ^ar^ffit^ 
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autonomous  person,  taking  responsibility  for  his  own  behavior,  planning  his  own  activities 
from  provided  alternatives,  and  making  his  own  decisions. 

To  facilitate  instruction  for  providing  each  student whh  variations  of  how,  when,  what 
and  where  to  learn,  employing  efficiently  a broad  spectru  m of  learning/stimulant  sources, 
and  strengthening  on-line,  student- teacher  communications,  a new  mode  of  learning 
strategy  is  needed.  One  such  mode  involves  the  development  and  operative  utllizatlor  of 
individual  learning  activity  packages  ^i).  The  individual  learning  activity  package  is  an 
instructional  strategy  for  providing  each  student  with  decision-making  options  relevant 
to  self- Initiated  and  self-reliant  learning.  Supportive  to  this  package  approach  Is  a sys- 
tematic arrangement  of  lea  tming  activities  which  enableu  the  student  to  select  those  educa- 
tional stimulations  which  seem  most  germane  to  his  interests  and  goals  in  any  given  time 
sequence.  A total  package  comjxjsite  (in  addition  to  the  learning  activities'  must  consist 
of  a clearly- defined  rationale  for  the  selected  concept,  performance  specifications  which 
‘A®  parameter  of  knowledge  and/or  &:  Us  inherent  within  the  concept,  per  se. 
multi— iTiedi a /multi -mode  stimulant  sources,  a^^vi  provisions  for  student  self-atrsessmcnt* 

In  a conventional  manner,  industrial  arts  educators  have  acknowledged  the  need  for 
individualized  instruction.  Unfortunately,  however,  we  have  made  little  or  no  attempt  to 
conceptualize  our  selected  contentandactivityto  facilitate  and  assist  the  student  in  assum- 
es greater  responsibility  for  his  own  learning  via  a packaged  approach.  Through  a 
packaged  synthesis  of  learning  ingredients,  students  can  be  given  decision-making  oppor- 
tunities relevant  to  what  to  study,  where  to  study  and  when  to  study,  but,  £,t  the  same  time, 
ixisintH-intng  the  essential  critex'ia  of  industrial  experiences  peculiar  to  the  selected  concept 
of  concern.  Implicit  within  the  structure  of  the  individual  learning  activity  package  are 
selective  options  wherein  the  student  must  actively  decide  the  nature  of  the  content  to  be 
studied,  the  mode  of  instruction  with  which  he  prefers  to  involve  himself,  an  appealing 
type  of  multi-media  support,  and  an  activity  which  seems  most  relevant  to  him. 

Because  of  the  self-contained"  nature  of  the  individual  learning  activity  package, 
a student  can  progress  through  the  composite  of  learning  ingredients  at  a pace  commen- 
surate with  his  abilities  and  at  a le ’el  of  sophistication  compatible  to  his  learning  potential. 
Hence,  the  slower  student  is  expected  neither  tokeep  up  with  the  "rest  of  the  class",  nor 
o fail.  Consequently,  the  brighter  student  will  not  be  educationally  restricted  while  the 
class  is  catching  up.  The  substantive  and  syntax  structure  of  the  individual  learning 
activity  package  is  as  follows  (2): 

Rationale.  Assuming  that  one  specific  industrial  concept  has  been  identified  as  the 
rei^esentative  package  theme,  the  rationale  follows.  It  is  a short  explanation  to  the 
student  as  to  the  significance  of  th<°  package  and  its  relationship  to  the  total  Instructional 
scheme.  The  rationale  must  bae..  - or  the  student  to  read  and  comprehend.  Educational 
jargon,  which  is  most  often  meani.-.^U*ss  to  the  student,  must  be  excluded.  Explanations 
should  be  made  as  to  why  this  particular  concept  was  Included  within  the  realm  of  the 
course. 

Qgh^.yjoral . objectives.  Goals  or  objectives  should  be  stated  in  terms  of  the  specific 
behavior  to  be  exhibited  hy  the  student  at  the  culminai  or.  of  any  given  learning  activity.  It 
is  Impossible  to  know  whether  or  not  a person  is  leaming,  since  one  individual  cannot  see 
Mmat  is  going  on  inside  the  head  of  another.  However,  the  instructor  can  functionally 
observe  a smdent  s behavior  and  infer  from  this  perceived  behavior  that  he  has  profited 
or  learned  . 

The  following  is  u correctly-written  beha\  jral  objective: 

At  the  conclusion  of  this  package,  you  will  be  r;:jie  to  construct,  ./ith  the  use  of 

Instruments  and  drafting  media,  any  two  (2)  of  the  three  (3)  listed  geometric  struc- 
tures: ' ° 

a)  parabola  (intersection  method) 

b)  ellipse  (four-center  method) 

c)  hyperbola  (intersection  method) 

Objectives,  reflecring  specific  perfoi-mance  specifications,  must  contain  the  following 
information  (3);  ^ 

1)  Audience 

2)  Terminal  behavior 

3)  Criteria  conditions 

4)  Degree  (success  performance) 

The  "audience"  element  of  a behavioral  objective  simply  refers  to  the  individual  or 
individuals  to  which  the  objective  is  directed.  In  most  Instances,  the  pronoun 
you  will  Constitute  the  audience  addressed  by  the  objective-— witness  the  above  example. 
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no  would  Ilkcjour  loamer  to  be  able 

haXr“?f  a *a  le™/£ea^“d^“ 

fnefnulto^l 'S’X”  a“4r/ub';ec?^ 

behavior  and  understand  It.  Employment  of  ‘he  described 

specific  action  verbs  are  demandvS.  ^ precluded,  and 

by  whfc'rtte  S^f^o£J\ct!?e^?b,‘i"eT^^^^  °i  P-rt°nma„ca  situation 

specifying  exactly  what  expedients  are  to  be  emnl  are  limiting  factors, 

objecdvef  the  leaVning  environment  per  se  an^fh^^^^^^^  Performing  the 

lem-confrontation  will  be  exercisS  THiifraser '^wirh  ^ objective  prob- 

ing  madia”  would  illustrate  this  ^mam  o££  instruments  and  draft- 

bmphas’’il'^£;m  b"a“lrectad  minimum  smndard  of  achievamant. 

example  objective,  the  success  crhertof?s'  s'faS?“"o'"  performance.  In  the 

°*  '■’pr*r“K££;fTst7'’-|^e"’^r  ~ 

the  e^SdiSrSn  opj!Lrtuni^I£tu£ri/Vo££se£lM^l^^^  " P““  '?p.  given 

££si£smem  l“ a£!Ll£e'^Lm,“ n*mrhTcan  e^I^^^  package.  EssentiailJ  *is"pr£r 

Tms“tas?^f'^Ssr“is"mT  T “";P'P‘P‘y°"'‘"Wel£ie‘£mry  iegto'aS  Svwis® 
nothin?  mor?.  Xwivar,  *e'’LKl?va?u?l£Ta?L‘Sn“£^  objactlvas  of  the  package; 

feels  confident  in  mee.mg  the  performance  ££imria  ^s  ^Sd  , "£“£0^0?^^ 

Of  the-£g;  £m\£?^is  l'm£?cTt  m mt  S£S?1  o£f“‘f’  ‘'P''P'°PP“  '°P  *P  facilitation 
component  of  the  package.  In  m^m  lnmance^^  PPPPP=P"?>flve  of  this 

of  the  package  upon  exposure  to  the  oblectlves  Howevar^^  elect  to  approach  this  aspect 

acti,re“T„raVSrn‘^-r'£.£Lrt££  s^ec^,c‘’VeSi?o^^s£?s'*'‘f" 

drSrSt?ItlonT,“em.‘,  criisrSte^mrut^^^^  «imsSips!”ielf- 

students  a„dmamriaU.orsmde„ra!,dsmtms?e??e^‘2.rm^^^^^^^^ 

?r“"ltomf  P^-°"“f  inter£ctio„Tet“£; 

S?rhSl!¥SSr™ll~ 

rn?a“s^?,.^£?mauitti  --  ~ in?.?ci!£rsk;K 
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1 echnology — the  real  world 


Donald  P.  Lauda 

The  29th  annual  convention  of  the  American  Industrial  Arts  Association  was  based 
upon  the  theme  Industrial  Arts  and  Technology  - Past,  Present  and  Future”.  EXiring  that 
conven.-ion  Melvin  Kranzberg  (1967,  p.  33)  stated:  ^ 

The  challenge  to  industrial  arts  teachers  especially  great.  For  too  long 
tney  have  been  relegated  to  the  basement  of  our  educational  system,  bot'.i  literally 
and  flfTuratlvely.  This  situation  will  only  come?  to  an  end  if  and  when  industrial 
arts  teachers  meet  the  challenge  of  this  new  technological  age.  It  will  come  to 
an  end  only  when  Industrial  arts  teachers  develop  new  curricula  to  meet  the  needs 
Ov  our  fcKpanding  and  more  complex  technology.  Teachers  of  industrial  arts  must 
^ upgrade  their  teaching  of  technical  skills  but  also  must  interest  and 
cnallenge  their  students  by  imbuing  them  with  a sense  of  the  significance  of  the 
industrial  arts  in  the  past,  the  present  and  the  future. 


convention  was  based  upon  the  theme  "New  Concepts  in  Industrial 
Arts  , followed  by  the  31st  which  utilized  the  theme  of  "Where  the  Action  Is”.  This  week 
we  are  Involved  in  our  32nd  annual  convention  and  the  theme  Man-Society-Technology, 

te^'hnology  is  utilized.  Why  not  have  used  the  tide 
rh^  “Students-P rejects*  Industrial  Arts”?  Is  not 

misMarshall  Schmidt  study  oi  1963  still  valid?  1 wou'd  submit,  without  reservation,  that 

Couiu’ll  of  Industrial  Arts  Supervisors  (1969,  p.l)  developed  a docu- 
Hon  IndustrifJ  Arts  Education  1969  - Purposes,  Program,  Fhcillties,  Instruc- 

■».  * which  reinforces  my  thesis.  Their  v-ry  first  sentence  says,  "The 

technology  has  had  and  will  continue  to  have  an  overwhelming 
impact  on  socier/.  They  (p.  1)  continue  in  paragraph  three  to  nurture  this  position: 


Industrial  arts  education  is  designed  specifically  to  help  prepare  individuals 
for  meeting  the  requirements  of  a technological  culture.  The  educated  man  of 
^day  rnust  understand  and  make  judgments  regarding  the  effect  of  all  elements  of 
his  environment. 


encoura^ng  statements  immediately  give  reinforcement  to  those  who 
technolo^cal  society.  However,  in  reading  beyond  these  introductory 
learns  that  these  writers  merely  revert  to  ‘‘w’ at  is”  instead  of  "what 
that^  When  the  purposes  of  industrial  arts  are  stated,  one  finds 

* ® ® empl^sls  on  an  understanding  of  Industry  and  tools  without  coming 

to  grips  with  the  real  issue.  This  1969  document,  supposedly  representative  of  our  cyber- 
netic age,  lists  the  industrial  arts  courses  as:  Crafts  (Industrial),  Drafting,  Eleccricity/ 
^..lectronics.  Graphic  Arts,  Metals,  Power/Automotive  Mechanics  and  Woods. 

You  may  ask,  the^-  "V/hat  is  the  real  world?”  Many  approaches  could  be  taken  in 
question.  The  "real  world”  is  one  in  which  man’s  problems  are  no  longer 
rather  social,  economic  and  political.  Whatever  tangibles  man 
^fi  w « requires  can  be  accomplished  if  he  Is  willing  to  utilize  technology  to  its 

Jtpr  ^ enigma  of  our  society?  Man  can  produce  what- 

ever  he  desires.  Unfortunately  man  creates  for  the  wrong  reasons  in  many  instances;  for 
profit,  lur  political  power.  In  other  words,  his  priorities  are  all  wrong. 

4 i ^ time  when  the  world  inventory  of  natural  resources  i ' shrinkinff,  at  a time  when 
the  industrial  bureaucracy  mandates  dehumaniratlon  of  the  work  force,  at  4 dme  Xn  oS 
astronauts  cannot  photograph  the  City  of  Houston  because  of  smot^.  at  a time  Then  thj 

I’dd  the  crucial  rfsource  of  our  econ- 
must  admit  that  a few  select  individuals  conti'ol  man  and  bis  environment  The 
Luddites,  in  the  early  1800's,  had  a solution  to  t«;chno logical  exploitation.  They  'oted  and 
Wh  'e-  nings  solve  their^rcble^s  by  drownL  "ihem  Sl?e^ 

Are  te  t soluQons/  Is  industrial  arts  education  a part  of  the  soxution? 

Are  we  sv.ura  enough  in  our  discipline  lo  discuss  the  issues  of  the  day  from  a historic 
economic  and  sociological  standpoint?  ^ ' 


the  efforts  of  S„g!a  men  P“"'  orperlence,  it  ••Jells"  ftrough 

ing  effect  has  iaf  w!m  X *e  I950's  this  mushrocS: 

part  of  the  mtal  syster  crTales  chLaiT  ,n  Change  in  one 

created  this  phenomenon  we  call  technology  Eventh  ouo-hlip*^^  Parts,  it  is  man  who  has 
his  action  has  been  explosive,  a procesFof  ^ ^ latecomer  to  tills  planet, 

clsioii-making.  It  is  ttis  total  process  that  exploration  and  compendious  de- 

upon  his  own  capacity  as  well  as  th?tSf  oSeS  Lfor^h^m  He  has  drawn 

and  to  help  him  adjust  to  future  LnttaSnc/e.  ^ present 

creative,  slow  to  start  but  now  ffrowino-  process  has  been  disruptive  yet 

stages,  but  now  totally  irreversible.  ^ exponential  rate,  reversible  in  its  initial 

the  ‘^food^g?tK!-er^^  Tnto  t±i^ mlm7era  the  proceeded  through 

tion  and  into  mat  we  call  today  the  cybernSfc  era  revolu- 

have  a cultural  base  with  which  he  could  identify  as  we  doTfdlv^T^^^^^^ 
only  constant,  man  is  producing  through  discnv^-,?  o.,T-  ^day.  Today,  with  change  our 
tools  and  techniques  that  allow  him  to  go  bevJnd  an  r^f  -hounds  vrith 

in  the  earliest  technological  age.  ^ y n all  of  those  hurdles  that  stifled  creation 

other  automatic  devices  de%k>ped^*bv  laser,  automation,  and  all  of  the 

tion  was  to  cUsemploy  hunmn?- a ^Lk  Tn  wT^Jh^ 

30,000  comp  jters  in  the  United  States  ai-d  if  It  is  hard  to  imagine 

which  we  will  have  by  1986.  A^t^e  same‘tim7"th22"  to  comprehend  tlae  100,000 

100  times  faster  and  1 OOn  Hini:.a  loo  ^^le,  these  creations  will  be  ten  times  smaller 

fulfill  manufacmrlpropSo“n?  foi  m^^^  1°  beipgusad  S 

world.  x^acions,  tor  medicine  and  for  communications.  This  is  the  real 

Peter  F.  Drucker  (1967,  p.  31)  has  stated: 

not  t^LiJi  burhJlSfn^^Sioljr  technology  are 

of  the  history  and  evoluSon  of  Verhnm  ^ ® ^ ^ ^"°wledge 

human  history.  FurtherJIiire  we  are  tmderstanding  If 

the  history,  Jie  development  and  rhp  dvniTTn'/  ^®t  we  must  understand 

our  Conte,  iiporary  technological  civili^til^^  ^ ^ 

have  to  submit  to  technolog^ as  lur  master.  ’ ^ ^ unless  we  do  so,  we  will 

contS‘Utaolo^‘’'m™nH|n  ?=  a "'“‘'b-  Do  we  or  do  we  not 

problems  which  lead  us  to  question  what'ls"^  wh*at  “j'®fs  values  or  at  least  poses 

to  be.  Yes,  technology  crosseci  rhf»  honnHow-  f u most  important,  what  ought 

boundaries  of  every  d^fciSle  ma^has  Seated  humanities.  In  fact  It  crosses  '•he 

m edium  to  interpret  technology  is  correct  butonlv/’^^^^'  industrial  arts  is  the 

total  picture  we  call  educatlS  for  tc  ^no^oglc^l  litera^cv^'^W^  ^ 

we  interpret  technology  via  industrial  art<5?  To  t-li  ^ ourselves:  Can 

this  endeavor?  ^ task?  How  should  we  go  about 

wellT^  evlry°^oSS^rl||lrS  avSlbfe  utilize  his  past,  the  views  of  others,  as 

present,  but  whether  it  has  a future  in  the  c!!b?An  ® history,  it  has  a 

nology  and  industrial  arts  have  h^en  tnH  Sf  age  is  questionable.  Where  tech- 

identify.  Man  haJ proll?dertortTh  tot  ItaTlSt^d^eto^tf  ^ 
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stature  and  future  projections  reveals  that  from  its  very  conception  it  was  designed  for 
tlie  modem  craft  era.  Individual  craftproduction,  which  dominated  the  scene  in  the  modern 
craft  era,  is  still  utilized  in  our  laboratories  in  1970.  Oh,  yes,  we  have  accepted  some 
contingents  of  the  machine  and  power  eras,  but  only  insofar  as  they  enhan^'e  the  construc- 
tion of  craft  items,  that  is,  projects  hand-crafted  by  individual  students. 

Man  lives  in  a cybernetic  era  today.  He  is  faced  with  a leisure  society.  He  sees 
crumbling  institutions.  He  sees  the  bureaucratic  structure  allowing  the  destruction  of 
all  ..-  .tural  resources.  Industrial  arts  must  interpret  the  “real  world”,  thatis,  “what  is” 
and  ‘what  Is  going  to  be”,  or  its  existence  is  in  a most  tenuous  and  deservingly  suspect 
position.  The  Kranzbergs,  the  Druckers,  the  Ralph  Naders  and  even  a few  of  our  own 
industrial  arts  leaders  are  calling  this  to  our  attention,  but  their  cries  go  into  our  pro- 
ceedings as  mere  historical  reflections.  Yet,  even  cursory  examination  of  technology 
reveals  the  validity  of  their  remarks.  La  Technique  demands  social  awareness  and  con- 
scious efforts  to  control  technology  before  it  controls  man. 

_ fact  that  we  live  in  a technological  society  requires  that  certain  information  be 
available  and  understood  by  all  individuals,  so  that  they  can  make  rational  decisions  when 
critical  issues  come  to  the  forefront.  Our  society  has  countless  universals  reflected  in 
its  technology,  since  technology  is  social  in  ature  as  well  as  technical.  It  is  these  uni- 
versals that  must  be  conveyed  to  our  you.  Disciplines  have  fragmented  the  body  of 
knowledge  we  call  technology;  thus  the  ability  to  live  in  a technological  society  has  become 
almost  beyond  comprehension.  Man  continues  to  1.  with  countless  myths  about  himself, 
his  technology  and  his  culture.  In  this  era  of  radical  change,  man  is  drawn  into  the  future 
with  only  these  myths  and  misunderstandings  to  guide  him. 

Industrial  arts,  as  a discipline,  has  a role  in  transmitting  the  ciilture--but  the  culture 
as  it  actually  is.  Industrial  arts  is  a logical  medium  for  thi  slice  oi"  the  educational 

effort.  It  has  pur^.  jrted  to  serve  this  function.  Why  then  a e we  970  years  behind  the 
times? 
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The  concept  of  technology  transfer 


Ernest  G.  Berger 

As  one  peruses  the  contemporary  journals  in  our  field,  one  soon  arrives  at  the  con- 
clusion that  ^ ti^iching  technology”  is  now  the  new  watchword  of  our  profession.  Yet, 
when  one  visi'^,  the  public  schools,  one  finds  the  same  programs  and  the  same  equipment. 
The  only  real  change  seems  to  have  taken  place  in  the  literature  and  curriv_uluni  guides! 
Perhaps  this  is  due  to  the  fact  that  so  few  of  us  have  had  the  opportunity  to  really  study 
this  thing  called  technology”,  and  to  “transfer”  it  into  our  programs  for  instructional 
purposes.  In  this  presentation  I would  like  to  explore  with  you  the  broad  “concept  of  tech- 
nology ti-ansfer”,  and  how  it  can  be  injected  into  our  junior  and  senior  high  school  indus- 
trial arts  programs. 

I might  add  that  no  subject  area  in  the  public  schools  is  in  a better  position  to  pre- 
pare our  future  citizens  for  the  task  of  understanding  their  technical  society  than  is  the 
area  of  Industrial  arts. 


Mantotmn  P^o^'ctTVe" ICTM^tte  PolarS?  tteTaStea  and 
H Module  can  also  be  harnessed  into  the  service  of  industrial  arts  ?duca? 

aTca^';^„Tnd^tfsSa?re^^^!"'"  *“■>  ofta'n"  x\sTbl?„“Jnn 

■ that  there  are  as  many  definitic.is  of  technology  as  there  are  teachers 

most^le^rly  defines  toe  te^rnT'^  ^ definition  which  we  think 

telleJmal"sW^  systemized  and  accumulated  knowledge,  techniques  and  in- 

manUnH  practical  ^plication  in  creating  useful  goods  aud  services  for 

Si?c^Ves  is  derived  from  a detailed  study  of  toe  nature,  principles 

practices  and  products  of  science  and  industry.  It  is  interdisciplinr-y  in  nature  and  in- 

°f  i^hnica^^eroblem^ 

with  environments.  For  example,  science  would  deal 

t-T-.  H etical  aspects  of  atomics;  whereas,  technology  applies  this  basi'^  knowledge 

S our^oSety?'  ^h^r^^'terized  by  its  commitment  to  technology  and  the  benefits  it  brings 

Examples  of  toese  major  technologies  are:  aerospace,  agriculture  communicarint  <3 
construction,  extractive,  management,  manufacturing,  materials  medical’ 
cfnm^  power,  research,  service,  space  and  systems.  Obviously,  therL  would 

H attempting  to  transfer  all  of  these  major  technologies  into  toe  class- 

^h  ^ * owever,  many  of  these  technologies  contain  rather  simple  iJiustrative  elements 
that  could  easily  be  ‘'transferred”  into  useful  laboratory  experiencer^L  nrSSri^^ 
which  this  is  accomplished  is  “technology  transfer."  ^ 

techno1oS°an^thfr-  QiSfif-^  define^d  as  the  study  of  various  elements  from  the  world  of 
„nH  ••  simplification  of  these  elements  or  proce:'ses  into  usable  “hardware" 

and  software"  instructional  units  for  industrial  arts  programs.  hardware 

would  be  toe  extraction  of  the  “space  station"  idea  from  the  snace  tech- 

is  diSimii  and  ^ laboratory  situation  in  which  a space  station^simulator 

f ^ ^abr.cated  by  the  students.  Or,  the  exTaction  of  “teflon”  from  toe  mate- 

fn  findino-*^^^  area  and  transfer  into  a laboratory  lesA.iing  experience  involving  students 
in  finding  new  applications  for  this  unique  product.  ^ 

At  this  juncture  perhaps  we  need  a better  understanding  of  the  mechanics  of  th<- 

As  you  might  suspect,  the  criSc?  p”ase  of  any 

i.H,f  ^ H to  the  “Client"  Stage,  or  when  the  instructional  unit  is  aSallv 

tremely^ariable"*^  technique  for  accomplishing  such  transfer  is  ex- 

tremely variable.  One  successlul  approach  is  as  follows: 

K ELCCTION:  Select  the  major  technology  area  to  be  investigated  This  could 

Sten  2 of  interest.  Let's  assume  toat  area  was  power^e^oSSy 

Jmdv^pnd^ff  ® element  or  process  in  that  major  techn5k)gy  for 

sSoV  vSmmF  TMi*]  vQTc^  learning  unit  of  instruction.  ExampL:  The  fuef^eU. 

To  -?  J 7 venture  ANALYSIS:  Recognition  of  toe  timeliness  of  the  venDire  is  important 

feasible?  Are  the  materials^readily 
bilitv  of  the  pot'son  who  can  best  assess  the  timeliness  and  practica- 

h ^ activity  is  tne  individual  industrial  arts  teacher  in  our  schools 

P ® ascertained  toat  it  takes  only  five  common  items  to  make  a usable  fuel 

vA?mi  ^ ^DEVELOPMENT:  Almost  invariably  the  transfer  of  technology 

age  student  technical  feasibility.  Can  it  be  accomplished  by  toe  aver- 

hnUH-  fi  ^ *-^'“  *YPical  industrial  arcs  lab?  After  assembling  the  common  elements  he 

IndustrLd  arte  Pe  accomplished  by  average  students  in  a typical 

P??hffn " ,P/SS^‘^JNAT10N:  Dissemination  of  process  to  his  stedents  and  other  teachers 

nical  a 

!ntereS  i"  educadon  without  student 

We  ?*  A major  ingredient  in  the  educational  process  still  is  motivation 

!!id  ^ ^ technology  information  and  knowledge  appeals  to  toe  natural  interest 

lation  to  acW;ve°^T  Providing motive tio^  and  sUmu. 

ration  to  achieve  high  standards  in  these  substantive  areas. 

Now  that  we  have  reviewed  tlm  various  steps  in  the  transfer  process,  let's  select  one 
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of  the  major  technologies  from  our  previous  list  and  ascertain  If  Uiesc  elements  would 
readily  lend  themselves  to  the  transfer  process. 

Selecting  the  area  of  space  as  our  major  technology,  we  might  consider  such  elements 
as  halop-aphy  or  fiber  optics,  which  might  expand  and  enhance  our  graphic  arts  courses, 

Utluzlng  these  principles,  the  3D  motion  picture  camera  and  television  system  is  not 
mo  far  fr.im  reality.  Under  the  category  of  electricity  and  electronics,  we  might  wish  to 
consider  computer  transfer.  The  electronic  computer  is  probably  the  most  prevalent 
example  of  applied  technology  we  have  In  the  world  today.  The  scope  and  depth  of  the 
computer  revolution  is  being  felt  by  every  Individual  In  our  society,  and  will  continue  m 
^ larger  degree  in  the  ^ture.  Under  communications  we  might  consider  the 
possibility  of  developing  a simple  computer  keyboard  and  readout  device,  or  a fluidic 
computer  circuit  that  operates  on  compressed  air.  In  pace  technology,  communication 
has  been  rapidly  advanced  through  the  use  of  the  coherent  light  phenomenon  of  laser 
beamo.  Lasers  also  have  uses  as  guidance  systems  for  tunnel  boring  machines,  tracklne 
spacecraft  and  brain  surgery. 

In  the  area  of  materials,  honeycombstructures— v/hlch  Is  a way  of  Increasing  strength 
while  reducing  weight— forms  an  important  part  of  the  Apollo  spacecraft  and  the  new 
Supersonic  Transport.  "Crushable”  honeycomb  also  1.  .s  a potential  use  as  an  energy^ 
absorbing  device  in  automobile  frames.  This  technical  element  is  perhaps  the  easiest 
of  aU  to  transfer  Into  the  Industrial  arts  laboratory  and  can  be  demonstrated  with  a pack~ 

Coating  tools  and  other  equipment  with  plastic  through  the  Principles 
of  the  fluidized  bed  is  another  easy  "transfer"  device.  ^ 

In  spite  of  what  some  of  our  contemporaries  say,  wood  Is  stlU  here  to  stay  In  the  space 
ag-.  It  may,  however,  be  used  In  a different  way--as  a tool  rather  than  as  an  end  in  itself. 
Space  technology  utilizes  wood  to  build  aerospace  simulators,  and  to  test  design  ideas 
through  the  use  of  scale  models.  This  is  another  element  that  transfers  readily  into  our 
woods  programs.  ^ 

In  the  area  of  power,  many  new  technical  elements  can  be  extracted  for  inclusion. 
For  example.  In  generating  electricity  by  plasma  Jet,  one  problem  Is  the  containment  of 
hot  thermonuclear  temperatures,  which  run  as  high  ns  5000»F.  'mis  Jet  Is  too  liot  to  be 
contained  by  any  known  materials  today.  It  can  only  be  contained  In  a "magnetic  bottle" 
Such  a nntgnctlc  bottle  can  be  fabricated  and  demonstrated,  using  a simple  electromag- 
netic coll  and  conventional  batteries.  Other  possible  transfers  arc  the  "car  of  die 
future  , fluidic  amplifiers",  "tlie  fuel  cell",  a "tape  battery",  an  "isotopic  motor",  a 
nuclear  battery  using  Carbon  14,  and  a bio-chemical  cell  that  onlv  requires  a cup  cf  sugar 
for  fuel  every  Saturday  night.  ' 

These  are  but  a few  examples  of  ideas  transferrable  into  our  industrial  arts  programs, 
rherc  appears  to  be  no  limit  to  the  possibilities  of  transferring  the  newer  technology  Into 
existing  programs. 

A r **  is  also  possible  to  transfer  new  instructional  methodology  into  the  education  field. 

A few  of  rtese  newer  directions  are  research  and  development,  in-depih  studies  of  indus- 
tries, Junior  engineering  and  educational  simulation. 

In  broad  brus.  .trokes,  these  are  some  of  the  possibilities  for  expanding  industrial 
arts  horizons  tlit^ju^n  the  concept  of  "technology  transfer". 

Mr.  Ber0«r  it  atflftont  profeuor  in  Industrial  Arts  Oepan.nanI,  Florida  Stofo  Univorslfy,  Tollohajsae. 


Technology  transfer  (through  R & D) 
in  higher  education 


Arthur  W,  Earl 


i^i^^t^sfer  levelsof  sophistication  will  be  one  of  the  most  crucial  educational 
decisions  ever  faced  during  the  next  decade  by  the  industrial  arts  teacher  education  pro- 
fession. Tooi  long  have  we  complacently  followed  the  traditional  non-tcchnlcal  rurnculom 
pattejm  in  Industrial  arts.  The  space  age  era  that  projected  our  nation  into  a technological 
society  demands  that  sophisticated  levels  of  technical  education  be  extended  Into  every 
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search  and  Development  (R&D).  ^ ^ teacher  education  program  is  through  Re- 

shou^ln:Erudell^SoTogi‘'?r^n'^^^^  i*tdustrial  arts  programs 

development,  pSiftyp?  teSng^Ld  preimr^^  'Jl®  prototiTJc 

arts  undergraduate,  during  the  earlv  Dart  nf  ht  • ro  ' papers.  Then,  the  Industrial 

grading  a Adltional  rr2"p?og'am'’.o 

proacTri^^sSr|-§^ST&DTppr<!Sli“atAcmrst^  coopeSilve  R8.n>op- 

will  assist  the  Industrial  arts  teacher  in  hpm^in  doctoral  degree  levels 

teacher.  Also,  It  will  oroWd?  J . f higher-level  technology  masve- 

problems  that  face  the  Industrial  arts  professlor^*^^  solutions  to  many  critical  technical 

A series  of  several  courses  wouid 
ground.  A strong  case  co?^ld  be  most  suitable  technological  transfer  back- 

technological  society,  to  offer  colleee  stud^nAs  ^*8*^  standards  of  our  present 

tlon  in  technological  ran.°fer  ^^ior  with  a speclallza- 

courses  IS  not^iveloped 

core  o,  me  concef’,"  ■-  “P°=«< 

-■  Tg  -hnology  Transfer  Higher  Education  Cou-^se  Series  Xho  4nH,.c»..4  i _ 
through  a series  of  seven  rA  technolo(rv  tvano^l beries.  The  Industrial  arts  major, 

quattly  trained  to  teach  Induatrlnl  arti  a^^a  technfcaMeCif.  ade- 

part  of^uint^lih^logKaf^^^  ^'pTasdc'eYfr^^T  accepted  a.?  a 

discharge  machining,  computer  draftlnc  numerieo^!5^^^°"i'i  molding,  electrical 

color  separation,  etc.),  need  to  be  effectivelv  '''°°d lamination, 

arts  teacher  education,  Muchofthelaboratnrv^'>vHu/*^^^^*^  a large  scale  into  Industrial 
trial  and  education  market  Is  suitable  for  iiifki«r*-ini  recently  introduced  on  the  Indus- 

thc  financial  budget  arrangements  of  institutions  ^ducat  on  purposes  and  is  wltl.la 

a"phL"'of  ?cctoIoto^"tTa“nS  strength  and  tLtog°m 

practice.  However,  Z.  L' 

nolo^  transfer,  stresses  only  the  technology  praSce  ' expense  of  tech- 

ProbfiiS^ig^STwhfch^Sys^Sy^^^  emphasized  through  the 

team  to  solve  5r?lle™«search  and  teacher  together  form  a technical 

technolOCT^tran^er,  is  to  follow  Sie  detailedlmtltae  method.’^*'  approach,  that  emphasizes 

Procedures 

A.  Materials 

B.  Equipment 

C.  Test  Process 

D.  Precautions 
Findings 
References 

sentaave  indu^itrla/'^fjS^^^  no°te'^^nd 

products  of  Induatry,  ” gement,  laDor,  materials,  processes 

Tectaolo^  transfer  Is  emphasized 
the  industrial  arts  maior  Therefore, 
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or  irif>re  In  depth. 

Technical  WrltingSemlnar  Course:  Industry  and  research  organizations,  today,  stress 
accurate  technical  reporting  In  their  professional  Journals.  Regretfully,  college  English 
courses  offered  to  the  industrial  arts  major  do  not  stress  technical  writing.  However, 
Industrial  technical  reporting  Implies  that  high-quality  technical  writing  is  as  exalted  as 
all  other  types  of  writing.  Therefore,  the  technical  writing  seminar  will  meet  the  college 
English  requirements  and  provide  an  appropriate  technology  transfer  avenue  for  Industrial 
arts  majors. 

Independent  Study  Course;  Technology  transfer  through  independent  study  is  designed 
to  encourage  the  industrial  arts  major  to  pursue  Individual  study  problems  under  the 
guidance  of  a sponsoring  faculty  member.  The  study  to  be  performed  will  be  based  on  an 
R&D  problem  jointly  agreed  upon  by  the  student  and  the  sponsoring  faculty  membex*. 

Technology  transfer  examples.  To  emphasize  the  technology  transfer  concept  In  the 
industrial  arts  teacher  education  program,  technical  reports  and  prototypes  of  work 
accomplished  by  several  industrial  arts  majors  are  presented. 

Selected  Papers  and  Color  Slides; 

1)  An  Experiment  to  E)etermlne  tlie  Effect  that  Aluminum  Risers  Have  on  An  Alumi- 
num Casting  at  Different  Temperatures 

2)  A Comparative  Study  of  the  Frictional  Properties  of  Two  Teflon-S  Coated  Circular 
Saw  Blades  and  Two  ' ncoated  Circular  Saw  Blades 

3)  Comparative  Resistance  Characteristics  of  Ventilated  and  Nonvendlated  Au.^- 
motlve  Distributor  Contact  Points 

4)  A Comparison  of  Different  Eye  Protectors  to  Determine  If  They  Meet  the  Require- 
ments for  Impact  Resistance  and  Penetration  Resistance  Necessary  to  Comply  with 
New  Jersey  Senate  Bill  S227 

5)  The  Effectiveness  of  Sterilizing  Safety  Glasses  and  Goggles 

6)  The  Effect  of  Eye  Protective  Devices  on  Peripheral  Vision 

The  professional  significance  of  technology  transfer  In  higher  education.  It  is  evident 
that  technology  transfer  can  generate  many  new  technical  domains  for  the  Industrial  arts 
major  In  higher  education,  especially  when  technological  transfer  is  related  through  a 
series  of  courses  to  the  already-existing  practical  industrial  arts  program.  Technological 
transfer  should  not  cause  “technophobia”  for  the  traditional  industrial  arts  major,  be- 
cause Intellectuality  Is  not  a necessary  criterion  for  technology  transfer.  Inspiration, 
Innovation  and  inventiveness  are  the  true  factors  that  inspire  college  students  to  work  to 
their  full  potential. 

The  technological  transfer  gap  must  be  bridged  soon  in  higher  education,  or  the  tra- 
ditional industrial  arts  program  may  cause  it  to  become  an  unbridgeable  chasm. 

Dr.  Earl  is  on  the  foct’lty  at  Montclair  State  College,  Upper  Montclair,  New  Jersey. 


Technology  transfer  for  the  senior 
high  school — the  concept  in  action 


Carl  A.  York 


The  place  of  industrial  arts  In  the  secondary  school  curriculum  is  assured  only 
Insofar  as  it  fulfills-  real  needs.  The  activity  concept,  synonymous  with  industrial  arts 
since  inception.  Is  an  Important  distinctive  characteristic  of  the  discipline.  There  are 
some  who  would  de-emphasize  the  activity,  suggesting  that  cognitive  endeavor  should 
supersede  it. 

The  ultimate  goal  of  education  Is  to  enable  man  to  solve  problems.  This  premise  has 
been  reflected  In  various  goals  and  objectives  for  Industrial  arts.  This  activity,  necessary 
to  solve  problems,  h-v  ‘’volved  with  a decrease  in  emphasis  on  specific  skills  and  gen- 
eral “craftsmanship”.  Emphasis  of  activity  should  now  be  in  the  direction  of  defining 
technical  problems,  researching,  experimentation,  development  and  reporting,  with 
“hardware”  and  “software”  Items  as  tangible  results.  Emphasizing  individual  research 
of  relevant  problems  will  enrich  and  complement  existing  programs  and  methodology.  It 
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another.  Dr.  Delmar  Olson  ^l'>  nrnnna<>H*'^  Interest  in  attempting  a solution  for  one  or 

and  suggests  mat  Industrial  arts  students  miStw^llbe'^^^^  challenging  questions 

of  them.  One  idea  for  technology  transfe^lfm^^p^  suppliers  of  answers  for  some 
of  “teflon”  In  the  space  prograi^  B?Slv  school  came  from  the  utilization 

be  raised  to  a temperamre^ of  725°  - yso^p^  ?t  can  S* 

surface  which  has  been  prenared  bv  prit  hiacM-rKT^^A^^  applied  as  a sprayed  coating  to  a 
critical  temperature  for  ^ten^ minutes  wlU  nln^  ^ '"®7  thin  primer  coat  baked  at  the 
the  coating.  AppHcacIon  of  an  ?nS  most  of  the  desired  characteristics  of 

where  food  preparation  or  contact  is  inv  more  durable  results  and 

materials,  while  mixing  some  of  the  materMc^^’n  Is  a concern  when  spraying  the 

fumes  are  releasS  Leq^ate  veSS  '^hen  Lie 

•dl're'^tion^"  protection.  This  technolo^TanSer"^ ^ctiiitylook  m^folYow^g 

“ “““ 

nJ  the  materials  might  be  purchased. 

4 O^dir-ncr  ®P/^^  equipment  and  safety  aspects. 

(4)  Ordering  of  materials  and  equipment,  ^ 

(5)  Building  an  oven, 

(6)  Technique  of  mixing  materials. 

(7)  Preparation  of  items  to  be  sprayed. 

(8)  Trial  spraying  and  baking. 

(9)  Analysis  of  Initial  results, 

(U)  rinlMa^re^^^ 

(12)  Technical  report. 

of  d!?e?;^“one!TrS„r"cS;i  teinotrucar's  role  chongee  one 

concede  that  he  lacks  certain  knowledge  of  cL£ina"recK  of  Aeo?o\IS“°' ’’hi  7 “ f° 

student.  ® ^ ® interest  m learning  from  the  ensuing  research  of  the 

excellent  magazfne°as^a%ourcrfo^r  *ese°i^a^^"f^1^*' writer  recommends  an 
lication  committed  to  the  discovery  -indn  ihH  ^ called  Design  News  (2),  It  is  a pub- 
on  technical  maL  als  proc^^^^^^^^^^  toofs  an^^"®.?^"  research  and  development 
for  Ideas  and  problems  NaIHiso  mifnra^  machines  There  are  other  good  sources 
makes  publications  available  trJ^^  r utilization  department  which 

program  will  make  technical  bulfedns  available  Jpon  requSf  undersea 

invesdg®atrand''ini?l'^^^^^  industrial  arts  teachers  and  teacher  educators 

iSaSlnor  ¥11  ^ experimental  programs  in  this  “technology  transfer”  aonroach^ 

in  industry  to  as^s?  L^hlrs  and  cooperation  on  rhe  part  of  those 

new  techno^logy  Intolndu^trlararm'p?oT^^^^^^^  Js  transferring 
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Mr.  York  teachej  at  Fenton  High  School,  Benscnvillo,  ||!,.,oi$. 


Technology  transfer  (through  R & D) 
for  the  junior  high  school 

David  0.  Wilkinson,  Jr. 

We  have  seen  how  R&D  can  be  utilized  in  colleges  and  high  schools  to  bring  about 
technology  transfer.  However,  this  technique  should  begin  long  before  students  get  to 
high  school.  In  the  lov  er  grades  students  become  dependent  upon  the  teacher  to  the 
extent  tiiat  they  try  to  please  and  do  exactly  what  the  teach  r asks  tliem  to  do.  They 
become  oriented  to  grades  as  a basis  of  their  success  or  failure.  We  want  the  kids  to 
think- ‘to  be  creative,  to  be  Independent- -and  then  we  as  teachers  demand  them  to  recite 
to  us  what  we  have  taught  them.  If  we  want  students  to  think,  we  should  provide  a situation 
which  allows  them  to  be  creative.  If  we  want  them  to  assert  themselves,  we  should  not 
place  so  much  emphasis  upon  failure. 

When  we  talk  about  research  and  development,  the  image  which  we  visualize  Is  that 
of  a college  graduate  working  In  a laboratory  with  all  kinds  of  fabulous  apparatus  at  his 
disposal.  However,  when  a student,  no  matter  what  his  age,  starts  exploring  something 
which  is  new  to  him  and  proceeds  to  discover  all  he  can  about  it,  he  is  doing  research. 
To  take  the  Information  he  discovers,  and  to  improve  upon  It,  is  development,  no  matter 
now  insignificant  the  problem  Is. 

Two  years  ago,  as  a participant  in  an  industrial  arts  NDEA  Institute,  I came  Into 
contact  witli  all  different  types  of  industry  dealing  in  space  age  technology.  A question 
that  was  constantly  asked  of  the  representatives  of  the  industries  was,  what  type  of 
student  would  they  prefer  to  hire?  The  answer  was  universal:  A student  who  wanted  to 
leajm,  and  who  would  take  the  initiative  to  learn;  a person  who  knew  how  to  find  out  Infor- 
mation on  his  own.  Tliey  proposed  that  they  would  teach  a new  employee  those  things 
necessary  to  do  the  specific  job  required.  Research  and  development  techniques  teach  the 
students  how  to  learn  for  tliemselves,  a quality  which  Industry  recognizes  as  an  Important 
attribute  for  Its  employees. 

There  ,a  re  many  different  types  of  research  and  development  techniques  which  can 
be  utilized  In  a Junior  high  program.  One  In  particular.  Project  SIAM,  was  a program 
Initiated  at  Florida  State  University  as  a part  of  the  1969  EPDA  Instimte  of  space  tech- 
nology, with  Mr.  Berger,  Professor  of  Florida  State  University,  as  director  and  with  my- 
self as  the  Instructor,  The  plan  of  action,  as  written  in  the  proposal,  stated; 

The  primary  goal  of  this  experimental  project  is  to  Immerse  a random  group  of 
teen-age  learners  into  an  environment  of  Intense  experience  In  technology  and  discovering 
through  related  laboratory  work,  new  insights  and  motivation  for  creative  technical  effort. 
A cross-sectional  group  of  15  volunteer  7-12  junior  high  students  was  recruited  for  this 
special  six- week  concentrated  summer  program  in  Space  Technology.  The  design  problem 
was  a very  real  one.  The  “Astrokids”  were  presented  with  the  problem  of  engineering, 
developing  and  test-flying  a Space  Station  Simulator,  This  activity  will  Involve  many  other 
disciplines,  particularly  science.  Industrial  arts  and  mathematics.” 

The  name  SIAM  was  derived  from  the  first  Initials  of  each  of  the  disciplines.  The 
objectives  of  the  program  were: 

(1)  “The  learners  will  demonstrate  their  new  appreciation  of  the  tremendous  amount 
of  e'iiguieerlng  problems  involved  In  dealing  with  designing  for  outer  space. 

(2)  “Learners  will  develop  a proficiency  In  solving  technical  problems  of  an  Inter- 
disciplinary nature, 

(3)  “Learners  will  engineer  and  develop  life  support  systems  to  include  the  air  they 
breathe,  shelter,  food,  clothing,  exercise  and  waste  management  problems. 

(4)  * The  learners  will  test-fly  their  vehicle  under  simulated  space  conditions  in  a 
hostile  environment. 

(5)  “Learners  will  communicate  through  a new  and  different  use  of  earthbound  tech- 
nology (telemetry,  voice  and  digital  systems),  by  re-adaption  and  design  to  fit  an  outer- 
space  situation. 

(6)  * 'Learners  will  use  new  materials.  Instrumentation  methods  and  techniques  of 
fabrication  from  the  spin-off  of  space  technology. 

(7)  “Learners  will  actually  solve  a wide  range  of  technical  problems  by  working 
with  a team  of  their  peers. 

Types  of  activities.  “This  Is  an  experimental  series  of  Interrelated  technical  junior 
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luZe.  IN  ACTION  (SPACE),  Development  Doeu- 


(5)  To  contact  local  industry  and  gain  their  assistance  in  the  program. 

The^  most  important  aspect  of  the  teacher  is  that  he  becomes  3 resource  specialist. 
It  is  difficultfor  the  teachernot  to  answer  questions  about  problems  when  the  student  asks; 
however,  it  is  a responsibility  of  the  teacher  to  make  the  studeiit  find  out  for  himself  what 
he  wants  to  learn. 

Mr.  Wilkinson  teaches  at  Southeast  High  School,  Bradenton,  Florida. 


Technology  and  man 


r.onald  P.  Lauda 

Dur:  ■ p iPt  several  years  the  industrial  arts  profession  has  proposed  the  study 
of  technoioj  plausible  discipline  base.  Toynbee  (1961,  p.  650),  one  of  our  perceptive 

historiai.j,  ( .at  the  study  of  technology  is  a major  human  endeavor  equal  to  the  study 
of  economics,  politics,  art  and  religion.  Yet  we,  as  educators,  discuss  and  advocate  the 
interpretation  of  technology  but  are  not  willing  to  become  involved  with  the  process.  Even 
as  college  students  demand  courses  which  are  meaningful  and  based  upon  the  technological 
world,  we  continue  to  speculate  on  our  roles  as  industrial  arts  educators.  A Committee 
Report  (1953,  pp.  25-26)  stated: 


Whatever  a man’s  special  function  in  society  may  be,  he  has  problems  and 
needs  in  common  with  other  men.  We  all  face  the  same  world  of  nature  whose 
laws  we  must  try  to  understand:  we  are  all  subject  to  the  social  environment 
with  whose  complexity  we  must  deal;  and  all  of  us  are  confronted  with  similai’ 
age-old  moral  choices.  We  must  have  some  common  understanding  of  the  ideas 
and  ideals  on  which  our  civilization  depends  and  which  therefore  we  are  not  free 
to  ignore.  If  a democracy  shaped  not  by  a picked  few  but  by  all  of  us  is  to  func- 
tion, we  mustunderstanda  good  many  problems'-personal,  social  and  scientific-- 
with  which  men  and  women  even  a century  ago  were  not  obliged  to  deal.  This  is 
the  argument  for  that  general  part  of  a liberal  education  which  is  designed  to 
give  the  skills,  the  understanding,  and  the  values  which  all  men  need,  whatever 
their  life  work  or  particular  calling. 

What  has  been  our  role  in  the  total  general  education  program  at  the  college  level? 
To  study  college  and  university  catalogs,  in  hopes  that  one  will  find  industrial  rts  courses 
that  deal  with  general  education  for  the  technological  world,  is  wasted  effort,  since  such 
courses  are  almost  non-existent.  Those  industrial  arts  courses  that  are  provided  to  the 
general  studentbody  are  usually  of  the  craft  variety.  ^Phis  is  not  to  imply  that  such  courses 
are  not  valuable,  because,  as  we  approach  a total  leisure  society,  our  contributions  will 
need  to  be  enhanced  even  more.  The  writer  is  raising  the  question:  Are  the  general  edu- 
cation requirements  which  every  college  student  must  meet  serving  a valid  purpose? 

One  can  safely  assume  that  the  graduating  high  school  student  does  not  understand 
"if  technological  society.  There  is  not  a single  discipline  that  is  making  a conscious 
effort  to  interpret  or  help  the  student  interpret  his  technological  culture.  A technological 
society  mandates  that  mar.  have  the  capacity  to  use  his  rational  processes,  to  make  value 
Judgnients,  to  adapt  to  change,  all  within  the  bounds  of  a society  which  no  longer  has  tech  - 
nological  problems.  It  is  no  wonder  that  the  college  student  is  asking  for  “relevance” 
and  for  action.  He  sees  the  failure  of  man  to  solve  the  problems  ol  ecology,  of  war, 
of  dehumanization.  At  the  same  time  he  has  not  experienced  personal  failure  in  his  mass 
demands  for  action  and  perfection  in  society— thus  the  student's  boldness  in  his  demands. 

The  failure  of  perfection  in  “social  control”  in  a technological  society  is  a universal 
feature.  It  represents  a ’ack  of  symmetry  between  the  ideal  and  the  actual.  The  effects 
of  innovations  are  dispersed  in  many  directions  and  affect  literally  every  aspect  of  the 
culture.  These  effects  often  converge  to  produce  a massive  effect,  which  can  alter  dras- 
tically our  basic  institutions  and  their  concept  of  normative  behavior. 

Unfortunately,  the  concept  of  “social  technology”  is  a recent  one  which  leaves  man  in 
a position  where  social  organization  has  some  “catching  up”  to  do  with  science  and 
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® .technical  ingenuity  and  the  bureaucracy  have  outdistanced  social 
A ^sociTT*  social  problems  of  such  magnitude  that  they  may  be  irreversible 

A social  system  requires  cohesion,  flexibility,  tolerance  and  coListLcv  TeSoS 

however,  m make  this  job  seem  aSt  impossilf 

Th?s  min«  removing  tensions  as  well  as  for  creating 

. This  means  man  s problems  are  more  than  technological.  They  have  become  era 

reS^re^senri'^^^^i’  and  psychological.  Each  one  of  these  stiflers  oi  the^“good  life”* 

a-h'fiu-  basic  institution  which  supposedly  binds  man  together.  The  solution  to 

Ltre'fnSb^e  m^te^Salf^  " " social-culLral  elernt^ 

bf  conceS  w?th  eco-system.  Man  can  no  longer 

versa  technology  without  being  concerned  with  social  awareness,  and  Wee 

• f-  "'^^t  is  our  role  in  general  education  at  the  college  level?  TechnoloEV  con- 

'^hich  man  and  industkrartrprSram; 
devote  their  attention  to.  La  Technique  creates  a backwash  of  social  consequences  and 
to  study  one  without  the  other  is  wasted  effort.  To  provide  a general  edSon  ^oSS 

man  to  Sate  low  entire  spectrum  must  be  analyzed- that  is,  what  causes 

without  the  nthpr  h a '^^at  are  the  consequences  of  his  endeavors.  One 

LriS^ThS  • ^fif^  become  immersed  in  intellectual 

Hr>nc  *^1,  problem  of  current  general  education  requirements  at  most  mstitu- 

S revolve  around  the  memorization  of  facts,  concepts  that  are  supenlu- 

ous,  and  little  recognition  is  given  to  the  totality  of  education.  s>uperiiu 

Hrm  it  ^.complex  technological  society  requires  the  ability  to  synthesize  informa- 
JSnv  conveyed  in  the  traditional  "vessel  filling"  arraSements  Silable 

the  daSSr  to'STempS^y^Su^^^^^^^^^  observation  when  he  considers 

V 

mean  the  danger  of  un  education  which  would  aim  at  making  man  thorouchlv 
human  but  making  him  merely  into  an  organ  of  a technocratic  society.  ® ^ 

hiah  f previously,  by  mis  writer,  that  students  do  not  study  technologv  at  the 

*ey  do  not  study  it  at  the  pos-high  schooUeveL  One  miSt 

fra^gments^  th^^SalS  "^f  tL°"  ^ basis  by  many  disciplines,  but  this  approach 

iragments  the  totality  of  the  process  of  education.  Tiierefore,  at  St.  Cloud  State  College 

(Minnesota),  a plan  was  executed  to  provide  all  students  with  a class  that  would  unite  Se 
IT/h  The  industrial  arts  instructor  has  the  teSiiical  back^ 

jble^m^anpT"  established  as  a prime  segmentof  technology.  W^th  this  background  he  is 
r-o  1 -t  society,  calling  upon  other  disciplines  for  assistance  in  the  social 

rhiQ  to  interpret  the  totality  of  man  and  his  science-based  technolory  Ideallv 

this  teacher  should  be  capable  of  providing  this  totality  by  himself  with  what  he?as  gained 

tiaT  WhL"tt"Jeei^^^^  However,  tradition  and  naivete' have  stifled  Siis  poten- 

who  ed^JaL  eSnearn;=  the  entire  system,  to  prepare  educators 

gene^fl  educa^nn  ^ ^ technology.  Until  this  is  accomplished,  a 

S o concept  in  question  requires  an  effort  of  a 

of  such  anrogra^  "^^ire.  The  industrial  arts  department  can  and  should  be  the  originator 
► V since  itis  they  that  purport  to  interpret  technology.  It  is  thev  who  have 

mLt  atSt^L  thif  """"  any?esiL"h  and  develop! 

Sirma?aly  vlrbate"®  =■  ‘"‘■darship  role  rather 

ia  discipline  has  made  this  attempt.  Thus,  the  challenge  for  Industrial  arts 

laaSre T„’  uf£''°flaS''^„f  Unless  wa  taka  action  and  become 

true.  He  sajS!  ^ endeavor,  the  fears  of  Peter  Drucker  (1967,  p.  31)  could  come 

not  t^hWMl  aware  that  the  major  questions  regarding  technology  are 

n?  but  human  questions,  and  are  coming  to  understand  that  a knowledge 

human  evolution  of  technology  is  essential  to  an  understanding  of 

tiiTMstorv°fhP  rapidly  learning  that  we  must  understLd 

the  history,  the  development,  and  the  dynamics  of  technology  in  order  to  master 
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our  contemporary  technological  civili-zation.  and  that  unless  we  do,  we  will  have 
to  submit  to  technology  as  our  master. 


Committee  Report,  General  education  in  School  and  College.  Cambridge:  Harvard  Uni- 
versity Press,  1953. 

Drucker,  Peter  F.,  The  Age  of  DlscontinuiU'.  Harper  & Row,  New  York,  1969. 

Ellul,  Jacques,  The  Technological  Society.  Vintage  Books,  New  York,  1964. 

Maritain,  Jacques,  Education  at  the  Crossroads.  Yale  University  Press,  New  York,  1943, 

Dr,  Lauda  is  a member  of  the  faculty  at  St.  Cloud  (Minnesota)  State  College. 


Today  we  still  shout  to  the  heavens  that  industrial  arts  draws  its  content  from  indus- 
try and  is  general  education.  The  inference  can  then  be  made  that  we  teach  industry  to 
all  students.  But  look  around  you  in  your  classrooms.  Where  are  all  the  students?  In 
reality  we  are  reaching  only  a few.  Why?  To  use  an  overused  clich*.'  of  today — maybe  we 
are  not  relevant.  Could  it  be  that  we  are  not  providing  what  they  want? 

It  appears  to  me  that  we  are  neglecting  one  of  the  most  important  aspects  of  teaching 
industry — technology.(l)  To  be  more  specific,  th»2  history  and  development  of  technology, 
the  causal-effects  of  technology  on  society  and  on  the  future.  Industrial  arts  has  tradi- 
tionally concentrated  its  efforts  upon  the  materials  and  processes  of  mdustry  accompanied 
by  the  development  of  a degree  of  competence  in  industrial  skills. 

The  youth  of  today  are  presently  crusading  for  n variety  of  causes,  mostly  humanistic 
in  nature.  They  are  trying  to  understand  the  world  we  live  in  and  why  there  are  problems. 
You  will  agree  that  many  of  tlie  dilemmas  today  ai'e  caused  by  technology  and  its  related 
factors.  Therefore,  if  youth  today  do  not  develop  a technical  literacy,  there  will  be  con- 
tinued alienation  from  technology.  What  we  must  do,  then,  is  to  introduce  them  to  tech- 
nology, its  many  facets,  and  to  key  issues  oi  today's  society. 

Let  me  very  briefly  introduce  a specific  example  of  what  I mean.  Youtia  are  interested 
in  the  new  society  and  environment  within  which  we  exist.  Many  changes  have  come  about 
throughout  the  centuries,  and  now  the  world,  more  specifically  the  United  States,  has 
entered  into  an  era  where  the  human  race  has  evolved  into  a new  phase  regarding  me 
relationship  to  the  determ.ination  of  the  future.  Man  now  possesses  the  ability  to  control, 
at  least  to  some  degree,  the  f .re;  a possibility  quite  remote  in  the  not-so-distant  past. 

Presently,  and  with  incret  ling  determination  in  the  future,  the  population  of  basically 
all  plant  and  animal  life,  even  in  the  remotest  comers  of  the  globe,  will  be  controlled  by 
systematic  human  breeding,  protection,  predation  and/or  pollution — that  is,  by  conscious 
or  unconscious  human  intervention.  Tlie '70' s will  mark  the  time  when  evolution  by  natural 
selection  is  replaced  by  evolution  caused  by  haman  intervention.  This  human  intervention 
is  increasingly  being  planned.  The  future  of  our  total  environment- -the  planet  and  its 
surrounding  atmosphere — is  no  longer  being  determined  by  natural  evolution,  sudden 
natural  catastrophies  or  by  accidents  of  construction  of  pre-existing  organisms,  but  rather 
more  and  more  by  planned  human  actions.  It  is  apparent  that  now  in  almost  every  field, 
man  is  responsible  for  his  future. 

As  we  begin  to  develop  this  technical  literacy,  we  must  build  upon  causal-effects  and 
problem  solving.  Fortunately,  most  adults  and  youth  of  today  are  cognizant  of  some  of 
the  key  issues  confronting  man.  If,  then,  we  can  capitalize  upon  this  awareness  and  rec- 
ognize that  there  is  a new  emerging  method  of  problem  solving,  a method  which  is  im- 
perative for  responsibility  and  accountability  and  planning  for  the  future,  we  will  have 
achieved  our  stated  goal — tiiat  of  general  education  for  all. 

The  evolution  of  the  three  phases  of  problem  solving  for  organisms  is  a logical  se- 
quence. The  first  phase  was  problem  solving  by  survival.  To  put  it  bluntly — the  survival 


(1)  Technology  as  1 perceive  it  Is  an  all-inclusive  term. 
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as  •anTl?arb1'gaS"«  !f """®'  ™= 

organism  tn  prafect  infTtS  "J''  This  permitted  the 

failure,  repeat  that  which  brought  about  danger  or 

soiviS  bf*elhvUTm  P^blam 

research  and  imSe^SriS  nr  ^ 

problems  in  advam:e,  before  they  beLiJl^LSar'^ThP^o^r  ’ method  can  solve 

called  “simulation’'  o>-  “develon  a model”  for  this  method  is 

ETdiSar''""®  -«P~arbeyrdlr^^^^^ 

progress!''^?’ metlSd 'of  “ roulm  °soi^|°b7aSS^^  Setfi''d'f‘“l°'’  *" 

human  organization  of  knowledge  and  control  (1)  ^ large-scale 

do  our^sS^praWem^co^^  problems  of  human  design.  Where 

but  the  trouble  is  die  failure  nf  P^®®sures  and  conflicts, 

come  from  fte  lnaSouacrof  o^^  f conflicts.  Thei 

or  nations  wim  competing  interests  are  forced  into  th^  s^me  lSS^TpS.(2) 

Eight^yea?s”agol^''Sl?u?ISf  Con  education, 

set  out  to  mi  this  void  in  the  curriculum'  A Slmlt^  recognized  this  need  and 

was  ^fcwrLSs’LeTth'at  stud^ts,  it 

overvlw^o^inVnr/LTwro^^S 

society.  At  the  same  time  came  nossihlv  technology  and  its  impact  on 

course,  that  being  strictlv  a lecmr^ 

e:q)erience.(3'  It  was  felt  that  the  which  would  have  no  laboratory 

devilopmen  , aiiaStian  caSs^l  SL.,.  *"  ‘^^"'‘”8  “>P 

stop  was  to  o-gS Te  coomm  / “""f  t-chnoiogy.  The  neS 

The  basic  coTSit  was  Tfficoit  “P  “ “'1®- 

area.  As  the  content  began  to  "evniv^  r.custrial  arts  had  ventured  into  this 

1)  Chronology  of  tSoIo^  2^  rotated  around  the  following  basic  areas: 

4)  Technology  and  Education  's^  tHp  t ahn°  Production  and  Automation, 

7)  and  sfcuSlsLlS'and  Countries! 

ing  m^ny,  m^ny^texte  ^a'^comiSSL^w'^  we  began  the  search  for  a text.  After  review- 
was  felt  to  be  eSrsariSorr^^  which 

Modeih  TechnnS  and  cTvtti^SS^  “'“P  ^ McGraw-HUl  pabilcation- 

Si's  hnanlmoT  a^Sieht  w hP>PPtihg  the  text,  there 

as  the  text,  ^ rtment  that  the  course  title  would  be  the  same 

At^eJ^L^Srab^‘'^Lt^^Vl^T!'rll6  r“r-  cerricuium  councii. 

Whan  the  -regular” louiS  cofct b?«ken"fl^ 

S Si,'*p.'8b.'*'’  Enarpnm.enl  and  Change,  Indiana  University  Press,  1968,  pp.  77-79. 

'^reasSif  JrtoaS'SlVhLrc  “ '===”  °"p  >=ey 

(dx  Thf/^rit  ft 

titL.inis  process  took  two  years. 
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The  pilot  offering  was  scheduled  forSpringQuarter of  1964.  When  the  Spring  Quarter 
schedule  came  out,  the  course  was  listed  as  “Orientation  to  Industry”.  The  result  was  a 
disaster.  Only  a few  students  registered,  and  the  course  was  scratched.  Every  avenue 
was  pursued  to  determine  !iow  or  why  the  title  change  came  about,  it  could  not  be  deter- 
mined. However,  the  course  was  rescheduled  for  Fhll  Quarter  of  1964  under  the  correct 
title  and  seven  students  registered,  it  was  a beginning.  The  course  was  placed  Into  the 
general  education  listing  as  one  of  a block  of  four  where  the  students  select  three. 

We  have  grown  from  one  secUi  i of  seven  students  to  47  sections/year  with  50  stu- 
dents/section. We  will  reach  about  iJSO  students  this  year.  There  is  no  question  In  our 
minds  that  we  could  fill  more  sections  If  we  had  faculty  to  teach  the  sections.  Our  experi- 
ence has  been  that  virtually  every  section  offered  hac  filled  up,  with  students  petitioning 
to  enter  the  closed  sections. 


11. 

III. 

IV. 
V. 

Vl. 

VII. 

VIII. 

IX. 

X. 
Xl. 
XII. 

XIII. 

XIV. 
The  text 


The  content  of  tlie  course  has  evolved  to  the  following: 

1.  Introduction 

Chronology  of  Technical  Advances 
Woi.d  of  Work 
Labor  Unions 

Mass  Production  and  Automation 
Free  Time  - A By-Product  of  Technology 
Education  and  Its  Relationship  to  Teclinological  Advancement 
Employment 
American  Industries 
Food  and  Population 

Technology  of  Selected  Countries  of  the  World 
Future  Aspects  of  Technology 
Current  Research  In  Technology 
Cun  ent  Issues  r'  ’ '•{ve  to  Technology 

presently  bein'  i,  Don,  The  Dynamics  of  Change.  Prentice- 

Hall,  Inc.,  1967. 

As  the  course  progret  .Jectlve  of— An  Awareness  of 

Its  Impact  Upon  Society- -i  ust.  However,  a series  of  behaviora. 

was  developed.  These  are  sumiiiariZud  as  follows: 

(1)  Prepare  an  analysis  of  the  concept  “technology”. 

IX'Scrlbc  the  American  labor  force  and  labor  muveinent. 

I'ollow  an  Industrial  organization  chart. 

Differentiate  between  tnass  production  and  automation. 

Compare  die  technological  status  of  the  US  with  that  of  other  countries. 

Define  industrial  education. 

Prepare  a research  paper  on  a technological  topic. 

Define  the  concept  of  free  time. 

Prepare  an  analysis  of  a current  issue. 

Analyze  a major  American  industry. 

Discuss  employment  and  its  various  sub-divisions. 

Identify  the  reasons  for  increasing  population,  food  crisis,  pollution  and  related 
Issues. 


hnology  - 
oectlves 


(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 
(9) 

(10) 

(11) 

(12) 


(13)  Recognize  the  impact  of  the  computer  on  technology  and  society'. 

(14)  Other  objectives  as  specified  by  the  instructor. 

Wltfi  many  faculty  Instructing  die  course,  it  was  agreed  that  there  would  be  a common 
syllabus  and  text  The  approach  to  the  course  content  would  be  the  decision  of  the  In- 
dividual, because  It  was  felt  that  this  method  would  allow  the  course  to  be  designed  and 
presented  In  the  manner  most  Interesting  and  comfortable  for  the  Instructor. 

'e  is  an  interesting  sidelight  at  this  point.  Almost  without  exception,  all  faculty 
who  been  assigned  a section  of  the  course  have  been  extremely  apprehensive  about 
teachiiift  the  course.  This  feeling  is  rooted,  as  we  see  it.  In  two  areas:  1)  Having  never 
taught  a compltto  lecture-discussion  course,  and  2)  a feeling  of  inadequacy  because  of 
the  lack  of  exposure  to  the  wide  variety  of  topics.  However,  again,  almost  without  excep- 
tion, the  Instructors,  after  having  completed  teaching  the  course,  are  excited  about  teach- 
ing it  again.  The  Instructors  felt  that  it  had  added  a totally  new  dimension  to  their  teach- 
ing and  understanding  of  our  field.  We  are  the  first  to  admit  that  the  first  time  throu^ 
is  an  extremely  difficult  experience,  because  it  generally  requires  extensive  organization, 
reading,  and  more  importantly,  a new  approach  to  teaching. 

There  is  no  question  that  our  majors  must  be  exposed  to  this  type  of  an  experience 
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lho°c‘‘of  r"'  ''  ‘'Wiving  for 

some*  olLfdlscIpUne  wm''’'®As‘'f‘r°rr‘f‘^''"°‘°®'‘^‘‘‘  "“wnnss”  and  capitalize  upon  It, 
ever  afforded  to  industrial  arts  education  toTmrrfg?nera?lduc\tion® m °1’P°'“'’1'V 

Dr.  Ryan  is  on  fho  faculty  of  St.  Cloud  (Minnesota)  State  College, 

Society,  human  values  and  technology 

Paul  W.  OeVore 

MTrraSrS 

men.  made  In  the  development  aSd  utillzaton  of  STlo«  Sdnenien.  noull 

employees  will  daUy  sweep  the  floors,  dust  the  furniture,  shelves  and  show- 
Jhe  Sl'n^vroicnV^k  chimneys,  trim  wicks  and  wash 

'SvSi’h  SfiTt  w“^rr"l„"  loaded™-  ® 

jJ’^v'e^l'ngriTS^'me'^llTeV^:^  - 

for  hl's^^bcneflt’ dSe^  *’  '’*»  earnings 

the  Charity  of  L be?tis!  ^ 

1?  n'"u  'Vho  smokes  Spanish  cigars,  uses  liquor  in  any  form  cets  shaved 

r.^?ht yrtmmntfSr^.r'S^L  ^ ^ 

uM-n  looked  upon  by  his  fellow  men  as  a substantial  and  law-abldine  cl^en 

p”r‘^flm  Keri'eS'p^J^'S^r  ~i 

(Dominion-Post,  March  15,  1970) 

aa  we  vlew'r'pa^  andTrea‘'ent  Sft  a7S‘e‘S2^c'Sfv>'e1S  fumre":'"‘'“ 

ar^7r5^”'da^irri.era  -•  ■- 

overk^*Ld^^  mLu”  w tej^nology,  a time  of  mass  confusion.  Man’s  brain  seems 

comprehend  5ie  almaaon!  .7 

outside  of  mnn'a  onnrmlt*^^  oporatc  within  the  ayatem  or  view  the  syatem  as  operating 

outside  Of  man  s control  for  goals  and  values  alien  ID  man  ^ ^ 

the  hlS  *°  communicate  the  critical  social  and  human  Issues  of 

me  nign  technol^  with  Its  high  consumption  and  production.  Myths  are  belne  exnoaed 
^?,?/v7.1“u  c»*«<  *™>gl>  auchfllmsaa  Easy  Rider. 

po  y the  hypocrisy  and  mediocrity  of  government  through  McLuhan's  cool  medium  of 
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teleWsion.  Man's  traditional  values  are  being  questioned,  values  designed  to  serve  an 
age  long  since  past.  ^ t>erve  an 

Man  wimesses  the  myth  of  equality  and  democracy  in  our  free  enterprise  system  as 
he  obsen^es  first-hand  thekllllngof  Black  Muslim  beef  cattle  on  a Northern  Alabama  farm, 
the  death  of  water  fowl  by  oil  saturation  In  the  Santa  Barbara  Channel,  or  the  destruction 
o English  beaches  and  water  fowl  by  the  Tory  Canyon  ship  disaster. 

We  have  witnessed  and  are  witnessing  what  seems  to  be  a breakdown  of  social  norms 
and  values.  Is  this  breakdown  the  inevitable  result  of  capitalism,  industrialism,  tech- 
nology? What  is  the  relationship  between  society,  human  values  and  technology? 

Most  men  have  believed  that  technology  was  capable  of  improving  society.  We  find, 
however,  that  technology  is  a disruptive  force.  We  find  It  Is  not  possible  to  Introduce  new 

ways  in*®  3 society  existing  in  equilibrium  without  disrupting  the  very  continuity  of  that 
soci0ty«  \24|  p«  43^} 

'^Is  has  been  true  from  the  beginning.  Technology  does  disrupt  the  equilibrium  of 
a society.  It  does  alter  values.  Witness  the  account  of  the  papago  Indians  when  the  wagon 
as  Introduced  Into  their  culture.  (25,  p.  23)  The  wagon  was  a major  disruptive  force  In 
the  society.  It  brought  about  changes  in  values  relating  to  work,  the  division  of  labor. 

concepts  of  time,  space  and  distance.  The  entire  society  was  changed 
with  the  Introduction  of  the  wagon.  «-ndiiscu 

phenomenon  which  we  have  only  recently  begun  to  study  Is  not  merely  a simple 
ddltlon  of  new  values  to  old  ones.  Entire  cultural  and  social  patterns  are  being  obllter- 

I 1 'HI  function  with  the  new  technology.  Traditional  psychological  and 

sociological  structures  are  collapsed.  (8,  p.  121)  ^nu 

Technology  has  not  received  a neutral  reception  by  society.  It  either  arouses  great 
hopes  or  provokes  ^eat  Indignation.  We  seem  to  have  no  way  of  determining  direction 
or  evaluating  alternatives.  We  seem  to  be  attempting  to  utilize  old  values  and  old  societal 
structures  to  meet  the  discontinuity  brought  about  by  technology. 

Perhajw  this  is  because  all  of  our  past  historical  experience  has  been  of  marginal 
past  societies  have  been  based  on  the  economics  of  scarclb/,  where  value 
external  Institutions,  systems  and  objects  which  aided 
u ■ within  a very  short  time  span,  man-singular  and  In  small  groups, 

created  a tectaology  for  man-plural  which  was  beyond  his  comprehension  and  which  no 
longer  melded  with  the  social  and  value  structures  of  an  agriculturally-based  society. 
Man  8 values,  his  criteria  for  judging  his  actions,  came  into  conflict  with  a new  reality. 

We  seem  to  be  unable  to  understand  or  predict  tlie  results  of  our  actions  as  we  cr< 
and  put  Into  practice  a new  tecluiology.  Perhaps  tills  is  because  of  the  concept  of  crlti. 
mass.  (13,  p.  20)  One  application  of  DDT,  one  tablet  of  thalidomide,  one  birth  control  Dili 
confining  esttogen,  one  oU  spUl,  one  strip  mine  draining  into  the  mountain  streams,  one 
worker  displaced  by  automation,  one  automobile  exhaust  or  one  miner  contracting 
pneutnoOTnlosls,  ^es  not  create  the  disruption  or  destruction  that  a critical  mass  of  any 
one  of  these  would  evolve.  ' 

Z^^cre  may  be  several  reasons  for  this  problem.  Man  may  be  living  with  a myth--the 
mydi  of  a man-centered,  man- controlled  world.  Itis  the  myth  that  the  world  was  created 
for  man.  Genesis  1:27,28  states: 

*So  God  created  man  In  his  own  Image,  In  the  Image  of  God  created  he  him;  male 

and  female  created  he  diem. 

And  God  bl^essed  them  and  God  said  unto  them.  Be  fruitful  and  multiply,  and 

replenish  the  earth  and  subdue  It;  and  have  dominion  over  the  fish  of  the  sea, 

and  over  the  fowl  of  the  ai.  .and  over  every  living  thing  that  moveth  upon  the  earth. 

This  was  not  the  view  of  nature  held  by  the  American  Indian.  Nor  Is  It  the  view  held 
by  many  Eastern  cultures.  The  American  Indian  lived  In  concert  with  nature.  He  believed 
himself  to  be  a part  of  nature.  Not  so  Western  Man. 

It  m^  be  that  many  of  our  problems  develop  because  technological  breakOiroughs, 
fo  n landing  on  the  moon,  are,  or  appear  to  be.  Isolated  evCTts. 

(9,  p.  101)  Even  If  they  seem  important  at  the  time,  man  seems  to  be  lethargic  or  uncon- 
ceni^  by  the  Iwppenlng  and  returns  to  the  more  Immediate  concerns  of  bills,  promotions. 

lawns  to  mow.  Most  return  to  the  enhancement  of  their  phenomenological 
selves.  This  seems  to  be  a direct  result  of  the  mechanical  technology  with  its  private 

^Italics  added  by  author. 
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eSmcT"  P"«®  “s  P ra=Pns  of  anaining  greater 

of  living?;  a worW  of"ptS?esTo™  *"  >^^‘“00 

vieJ^’' »h15;?‘ rffter  S'?a®  a frlLZJf'^'  ? Th«P  attempt  k. 

a faith  that  concerns  the  ulrimatenarrnoSTnf  an'^h®'?^^^’  McLuhan, 

view  of  man  has  Z come  atom  S2?,f  ta^  -nH  k“°" 
require  planning  relatine  all  varinhipa  to  cybernetic  systems,  which 

View  man%s  a tftShumfn  betag?  technology  which  is  demanding  that  man 

sociologists,  hi^torianrS^SucSoi°'i!a^  iS^d 'to  "iot  times,  economists, 

has  created  our  social  pJoblemrS?  value  S technology  -hich 

our  simplistic  view  of  technoloev  a«?  "hnu/  rh-^  tnmas?  Does  tlie  problem  not  rest  with 
they  are  done  or  madfthe  are?'«76  pT 

histor?,'  a"°iu7seaicf 'fo?Sirm7ani  in 

the  present  rLgf  and  siS  of  ™fr  where 

va^ue  commitments  to  speclficaUy  Prefe^Jerand'S^sslTeTmS 

Michanl  places  the  issue  in  proper  context  when  he  states: 


JlT  civilizations  than  live  ones,  and  I suspect  that 

?27,^P.‘'3?47“°"^  the  way  the 


ch  of  these 
Iways  had. 


of~er?riea?  u?’  °J°  becoming  more  and  more  aware  thr  we  live  in  an  age 

becn?natioro1?ha1i°ge."'^  «‘=‘=epting  change,  for  America  has  always 

o course,  are  quite  accustomed  to  change;  in  tlic  brief  ‘^00  vo nf 

settlement,  our  continent  has  seen  a native  lndl--n  culmr^vlrtufllv 

a wlS"  r1?!,‘S°"’  .r°"*  '“““P*  SShrtS  anS  nol 

a cMl  w??  ?■  ?*"“*  P“‘“"E  ond  continent  mastStag 

live  ^In  a^  alone,  however.  At  issue  is  the  nature  of  the  change  We 

factor  which  ere  i different  from  any  time  in  recorded  history.  The  one 

dS  “iXf  r F-* 

nomll  dl,  «-"«»*  technology  for  aocial  aa  well  aa'ceo- 

is  reachel^m^  ^ mass 

man  base  ird?cStr  ?odTe  JJ?e?  wTtS^  oTv^fJ^^Cr?;- 

American  society  held  certain  values  basic.  They  stem  from  Puritan  times.  The 
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belief  in  simplicity  and  the  lack  of  useless  ornamentation  were  values  then  and  may  have 
had  a major  influence  on  the  development  of  our  technology. 

The  Americans  of  Puritan  times  as  well  as  of  succeeding  generations  had  become 
accustomed  to  dressing  alike  and  using  the  simplest  implements  available  because  of  a 
whole  complex  of  reasons  including  the  necessities  of  frontier  life.  (6,  p.  21)  This  may 
have  made  the  American  public  amenable  to  standardization  and  had  a great  deal  to  do 
with  the  success  of  interchangeable  parts  and  mass  production. 

Certainly  mass  production  would  not  have  been  readily  accepted  in  a society  that 
valued  doing  one’s  “own  thing”  or  individual  craftsmanship. 

This  is  a key  point  and  directs  attention  to  the  issue  of  technological  or  social  de- 
terminism. Do  the  values  that  a society  holds,  together  with  its  social  structure,  deter- 
nilne  the  nature  of  technology?  Or  does  technology  determine  the  values  and  structure 
of  society?  Daniels  believes  that  the  direction  in  which  a society  is  going  determines  the 
nature  of  its  technological  innovations.  He  cites  studies  by  the  Brookings  Institute  and 
by  Schmookler,  the  economist,  to  support  this  contention.  (6,  p.  3) 

If  it  is  true  l^at  no  single  technological  innovation,  and  no  group  of  innovations  taken 
together  in  isolation  from  nontechnologlcal  elements,  ever  changed  the  direction  in  which 
society  was  going  before  the  innovation,  this  means  that  many  researchers  have  been 
concentrating  on  the  wrong  elements.  Rather  than  identifying  the  technological  elements 
that  apparently  give  rise  to  certain  social  or  cultural  changes,  the  effort  should  be  directed 
toward  determining  the  social  structure  and  value  structure  which  provide  the  base  for 
certain  technological  developments.  An  interesting  question  to  support  this  point  is 
raised  by  Daniels.  ^ 


What  would  have  happened  had  the  typewriter  been  invented  in  a society  where 
the  very  idea  of  women  in  offices  was  unthinkable?  (6,  p.  5) 


If  we  as  a society  are  to  control  technology  for  human  ends,  rather  than  for  technical 
ends,  then  the  question  of  how  to  obtain  more  knowledge  and  understanding  of  society, 
human  values  and  technology  is  of  utmost  importance.  Certainly  the  problems  cannot  be 
solved  by  dellverately  abandoning  our  past,  forsakinghard- won  conceptual  tools  and  values 
that  have  served  and  can  serve  as  the  means  of  Introducing  rational  solutions  into  the  on- 
coining  future.  Those  who  abandon  disciplined  rational  inquiry  for  some  esoteric  fantasy 
accept  an  unplanned,  unpredictable,  violent  future.  The  future  is  unknown,  but  the  lessons 
of  the  past  and  present,  when  re-evaluated  in  the  light  of  new  information,  can  provide 
relatively  accurate  directions  for  encountering  the  unknoum  future. 

Increasingly  we  are  aware  that  tremendous  forces  are  at  work  in  our  society.  We 
are  also  increasingly  aware  that  the  values  and  social  institutions  established  for  the’eon- 
trol  and  guidance  of  technology  are  rudimentary.  (10,  p.  345) 

The  question  is  whether  man  can  forego  his  narrov/,  individualistic,  self-seoklng  values 
and  work  toward  conceptualizing  the  future  in  humanly  desirable  terms.  Up  until  now 
man-singular  has  been  permitted  to  create  and  introduce  new  technologies  which  have 
forced  man-plural  to  alter  his  way  of  life.  During  the  early  history  of  technology  this 
was  not  critical,  because  the  technology  was  not  as  powerful  or  as  disruptive.  Today, 
however,  the  changes  are  not  merely  extensions  of  past  changes  but  are  “radically  new” 
posing  problems  which  cannot  be  solved  “within  the  regular  forma*-”.  (27,  p.  364)  * 

M?J:  Plural  has  begun  to  recognize  the  i^reat  Inequalities  between  the  haves  and  the 
have-nots.  He  has  come  to  understand  tliat the  world  today  has  become  much  more  inter- 
dependent than  at  any  time  in  history  and  that  the  expectations  of  all  people  are  greater 
than  ever  before.  ® 


Western  man  is  increasingly  concerned.  He  believes  in  progress.  He  values  the  im- 
provement of  the  human  conditions  materially.  He  believes  his  institutions  can  be  per- 
fected as  can  man  himself  and  his  society.  (14,  p.  4) 

The  new  technology  has  brought  with  itnew tools  for  man,  such  as  a global  communi- 
catlons  network.  It  has  also  broughttoman  an  increasing  awareness  of  the  interrelation- 
ship of  all  men.  The  new  tools  of  technology,  together  with  man’s  increasing  knowledge, 
have  enormously  increased  his  capacity  to  choose  his  future,  both  collectively  and  in- 
dividually. (14,  p.  8) 


In  short,  man  is  realizing  that  the  new  problems  can  be  met  through  the  use  of  the 
very  technologies  which  disrupted  his  society. 

New  questions:  He  recognizes  that  the  new  questions  for  Western  man  are  not  ones  of 

quantity  but  ones  of  quality,  even  though  five-sixths  of  the  world’s  population  has  not  as 
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yet  shared  quantitatively  in  the  fruits  of  the  new  technoJocv  Oue<?HonG 
privacy  and  the  distribution  of  the  fruits  of  techLtoglcXroS  rSTLw 

trrtns"”f  »y  more  people.  Today,  the  local  t^^^r  pILus  SoughL^^^^^^^^^ 

terms  of  air  pollution  and  secondly  in  its  role  in  producing  electricity  The  environmental 

of  el2t"rfc 

■>-  •>-"  »e-u‘sTof 'ro^^im^S; 

the'y  pSad  CMCfgo'"area®rL“rtnndt„^^^^^^^^^  that 

111  in^uding  Lewis  Mumford,  have  been  asking  us  for  some  time  to  reassess  our 

ro^fitn  ^ technology.  Mumford  cites  the  work  of  A.  J,  Toynbee,  who  mustered 

may  Sa  : hum'^^‘“‘  beyond  a certain  point  technS 

may  indicate  human  arrest,  if  not  retrogression,  r.ie  question  then  becomes:  ^ ^ 


*Why  should  we  go  on  blithely  multiplying  machines,  inci 

scope,  submitting  to  the  conditions  they  lay  down  for  their  wc. 
ours? (17,  p.  28)  


ng  their  power  and 
c,  not  necessarily 


mor^fSouSitlS^a^nd^v^  human  life  in  a technological  society  is  one  of  the  questions  heard 
Jhfi2  t 1 1 and  by  more  people.  It  may  be  that  Western  man  has  b?en  losing  his  own 

has  nald  a friahrfni  *"^^1  world  for  himseli:.  Harvey  Cox  believes  Liat  . U of  mankind 

frightful  price  for  the  present  opulence  of  Western  Industrial  Society  not  onlv 

thJ  whoaefialcta  aud  forastu  gamiah  hia  tables,  but  2o  Ar^^ 

1.4^^  1 ^ i ^ elements  of  his  own  life,  festivity- -the  caDacltv  for 

starved  reDr2s<?^H^d^^  celebration.  Cox  is  hopeful  that  these  values,  that  have  been 

a?preAaS  aga?n  (3rp.  2^  mduutrlallzation,  will  be  nourlsbad  and 

wrvMt  pie  question  can  be  asked:  How  much  technology  does  society  need'?  Or 

w^h  There  a re  at  least  three  value  orienmSons  fro^' 

which  U;ese  questions  are  answered  by  man  today.  xxenLduons  iron 

socieTJ.^(15^®p.  helleves  that  technolog^  is  an  unalloyed  blessing  for  man  and 

is  seen  as  Lhe  motor  of  all  progress,  as  holding  the  solution  to  most 

eomnW  helping  to  liberate  the  individual  from  the  clutches  of  a 

shor^  a<?  the  highly-organized  society  and  as  a source  of  permanent  prosperity;  in 
short,  as  the  promise  of  utopia  in  our  time.  h f ^i-y,  m 

The  second  position  holds  that  technology  ip  an  unmitigated  curse- 

(^)  lechnology  is  said  to  rob  people  of  their  jobs,  their  privacy,  their  Darticioatlon 

government  and  even,  in  the  end,  their  dignity  as  human  beings  ^ It  is 

dS?rurrive  ^n<=ontrollable,  as  fostering  materialistic  val-ues  ;nd^s 

destructive  of  religion,  as  bringing  about  a technocratic  society  and  bureaucratic 

?o  individual  is  increasingly  submerged,  and  as  threatening  ultimately 

to  poison  nature  and  blow  up  the  world.  (15,  p.  490)  ° ^ 

accord  technology  special  notice,  because  it  has  been 
'rVi  itP  ^ f p’  social  change  at  least  since  the  industrial  revolution. 

as^  the^^lntrodSctlf^^nf^^^  soci^ effects  of  the  computer  will  be  nearly  so  traumatic 
^ ^ factory  system  in  18th  Century  England.  Research  has 

has  done  little  to  accelerate  the  rate  of  economic  productivity 
timp  n^WoH  has  been  no  Significant  change  in  recent  decades  in  the 

tinie  period  between  Invention  and  widespread  adoption  of  new  technology  and  because 

thnn^  higher  levels  of  education  make  people  more  adaptable 

* 490)  ^ reforms  requlrUl  by  technolog/.  (1^ 

flrrprnma^Vr^”!f^"  Value  judgment  questions  as  he  pursues  his  secular  life  style  and 

attempts  to  direct  t^.  future.  In  years  past  the  common  man  did  not  question  his  tech- 

*Itallcs  added  by  author. 
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nology.  It  was  considered  a blessing.  Today,  men  everywhere  are  becoming  dlstructful 
of  and  estranged  from  industrial  society,  as  have  the  literary  man  and  humanist  in  the  past. 

The  seaich  Is  for  values  that  will  enable  man  to  live  the  most  humane  life  ever.  The 
search  Is  being  conducted,  not  in  a time  of  tranquility,  but  during  a period  of  accelerated 
technical  change  marked  by  a much  greater  degree  of  organization  and  deliberate  control. 
(10,  p.  345) 

Some  men  have  accepted  the  challenge.  But  they  find  It  Is  hard  to  predict  the  future 
of  social  conditions  when  we  don't  know  where  we  are.  Many  questions  are  being  raised. 
Much  Is  being  done.  No  longer  do  we  need  to  take  for  granted  that  when  an  invention  has 
made  a breakthrough  there  will  be  no  cultural  force  which  can  stop  the  forward  thrust. 

What  is  happening  is  that  man  has  decided  to  include  the  social  implications  in  his 
growing  effort  to  analyze.  In  advance,  all  the  consequences  of  a new  technology,  in  short, 
although  there  are  many  positions  from  which  to  view  technology,  good,  bad  or  neutral’ 
the  value  judgment  seems  to  have  been  made  that  man  does  have  a choice. 

Sppiety  and,  control:  Whether  man  will  exercise  his  choice  will  depend  on  his  decisions 

relating  to  old  values  and  institutions.  The  system  at  present  has  no  built-in  control 
mechanism  which  can  maintain  equilibrium  and  regulate  growth.  There  is  much  evidence, 
l^wever,  to  suppiort  the  point  that  the  impact  of  technology  will  remain  germane  until 
there  is  forged  a degree  of  public  control  over  technology  far  greater  than  anything  that 
now  exists.  (10,  p.  345)  o / e «»««- 

This  realization  comes  at  a time  when  the  development  and  application  of  technology 
requires  an  increase  in  size  and  scale  of  our  Institutions;  bigger  schools  and  colleges, 
bigger  government,  bigger  industry  and  more  interrelations.  The  transportation  and 
communication  technologies  have  enabled  man  to  disperse  over  wide  areas.  Urban  com- 
plexes have  been  enlarged,  ^us  creating  increases  in  the  size  of  units  to  be  governed. 
As  a result  man  is  in  conflict  with  his  technology.  At  this  stage  in  development,  man's 
technology  seems  to  be  controlling  man.  It  is  counter  to  man's  values.  Man’s  social  and 
political  institutions  are  based  on  ^specialized,  sequential,  incremental  decision-making. 
They  are  directly  in  conflict  with  the  nature  of  man.  As  Crowe  notes,  man's  evolutlof' 
position  has  hinged,  not  on  ypecializadon,  but  on  generalized  ad?  ah-  . (S,  p. 

Thus,  man  is  in  conflict  with  the  t^arierv  ^ conflict  it>  most  eviu^iit  in  our 

urban  centers,  where  there  ha:  u decline  m uie  livability  of  the  total  environment 

that  is  almost  directly  proportional  to  the  rise  of  special-purpose  districts.  It  is  the  story 
of  specialization,  fragmentation  and  the  use  of  old  technologies  in  an  age  demanding  uni- 
fication. 

The  questions  tod  v about  nequality  in  our  society  are  the  result  of  the  success  of 
technology  in  rr  aking  jx^^sible  the  fulfillment  of  the  value  of  equality.  The  fact  that  equal- 
ity  has  not  beer  chieved  bruigs  forth  charges  of  hypocrisy  and  alienates  large  sections  of 
our  society.  Srjiie  beluve  that  whether  technology  advances  in  the  area  of  war,  the  arts. 
Industry  depends  in  part  on  the  rewards,  inducements  and  incentives 
offered  by  soc,  diereby  indicating  that  the  direction  of  technological  advance  may  be 
the  result  of  social  pjlicy.  (10,  p.  343)  How  much  control  does  society  really  want  to 
ov&T  tecinolo^v / How  much  control  is  society  capable  of  exercising? 

Centred  is  :>eing  exercised  today  by  values  and  institutions  designed  to  regular’s  che 
present,  which  m reality  determines  the  future.  The  problem  is  that  these  are  out-dated 
models  which  generate  the  same  stereotyped  “dilemma"  responses  to  most  of  .xir 
social  problems.  (14,  p.  11) 

^ ^ control  his  technology,  it  is  apparent  that  he  must  reexamine  some  of 

his  basic  assumptions  about  his  present  inatitutlono.  In  the  past  the  feudal  system  the 
church  and  raonarchies  provided  directlai  and  control  of  society.  The  direction  of  our 
soedety  is  largely  in  control  of  economic,  political,  business,  military  and  scientific 
mstltuidons,  groups  or  associations.  Will  these  institutions  lead  us  into  the  future  we 
desire?  Or  must  new  institutions  and  new  societal  controls  be  created?  Most  observers 
have  concluded: 

existing  instiuitions  and  traditional  approaches  are  by  and  large  incapable  of 
coming  to  grijps  with  tlie  new  problems  of  our  cities — many  of  them  caused  by 
technological  cliange,  (15,  p.  495) 

'^is  means  that  if  we  hope  to  have  all  citizens  participate  in  determining  future 
direction,  it  will  be  necessary  to  change  our  orientation  from  a purely  personal  identifica- 
tion with  a jiiven  struc-mre,  solution,  way  of  life  or  goal,  to  the  enlargement  of  each 
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identification  from  part  to  whole.  (16,  p.  40)  People  must  become 
aware  ot  me  whole  and  not  only  of  the  individual  parts, 

must  be  approached  from  a broad,  comprehensive,  general  point  of  view 
narrow,  highly-specialized  and  individualized  points  of  view.  Advanc- 

humanSf  his °wn self-protection,  to  raise  his  questions  in  more 

K ^ *.K  is  forcing  man,  in  addition,  to  expand  the  scope  of  public  decision  making 

eyond  the  narrow  power  blocs  of  polity,  military,  industry  or  labor, 

about~Srfum?e"tn  h technology  force  man  to  state  his  questions 

about  the  future  in  human  terms,  alternative  possibilities  and  long-range  cons  equences 

"the  bomb”^  technology  that,  in  total,  may  be  much  more  important  to  mankind  than  even 

t °r®  probes  the  issues,  the  more  significant  the  question  of  values  becomes 

if  thev^aS°to  ^ information  is  needed  by  individuals' 
or^r'\oi^  if-  1,^°  participate  intelligently.  We  have  prided  ourselves  in  being  a rational 
S we  ^ logical  and  practical  manner.  Howlter,  it  se^ 

UnetXeTtht  tn^om  pe"r  "ona"  0-^™-  *« 

® li’^  values  become  more  pointed  and  insistent  in  a society  that 
rtitfrf  Itself  to  control  technology  and  that  engages  in  deliberate  social  plan- 
frJfr?',  <Jemands  explicit  recognition  Devalue  hierarchies  and  often  brings 

Cof  Se°"m^r?ir  impersonal  worf- 

to  the^J^eaSzaLn  individual  day-to-day  decisions  that  have  brought  society 

?v  5r  We  have  discovered  that  decisions 

catas'  JDh~c  Sr_QUPs  have  brought  us  to  the  brink  of 

aS  ^ the  question:  “Whose  business  Is  technology  an'y- 

dPfintd  ‘‘Eveiybody's.-  And  therein  lies  the  problem.  Ourlocie^ 

operational  procedures  as  well  as  its  concept  of  man,  his 
rights,  freedoms  and  relations  to  society  in  pre-industrial  terms 

aoclew  whfcl°l'„®hfS®  of  the  Individual  in  the  context  of  a technological 

^ , hich  enables  an  Individual  to  possess  such  iremendous  power  as  well  as  the  de- 
termination of  future  consequences  for  himself  and  others  for  many  years  m ‘ome 

• '1°  'Cherished  the  freedom  of  Individual  decision  making.  It  is  a value'of  onr 

society.  We  are  reminded,  however,  that  the  negative  effects  of  vechLlogy  we  deplore  are 
a measure  of  what  this  traditional  freedom  i.s  teglnning  m cost  us.  (is;?!  Ts?) 

, ..  nostthaes  and  much  alienation  have  been  generated  in  our  country  during  this 

last  decade.  Men  and  women  have  cried  out  in  utter  frustration  becausrtechnolo^  -val 

and  ottlr'cShel^  Christian  values,  constitutlona??S'doms 

MOTiS^lc  anS  1 shunted  a.vide  in  favor  of 

economic  and  mateiial  values.  Their  frustration  was  because  our  society  aoDarentlv  did 

machinery  or  institutions  for  controlling  techn?lo^  for  hu^man 
good  There  was  no  way  for  man  to  be  heard.  Technology  seemed  to  be  in  control. 

and  TOhite?  uo*  the^f  which  precipitated  and  congealed  the  greatest  student  hostility 
T?ie  S?  mpn  hypocrisy  was  a tecnnological  one-Dow  Chemical  napalm. 

SL-  thf  ‘I  something  was  wrong,  and  they  found  an 

L military.  They  shook  the  complacent  middle  class.  They  questioned  the  In- 
which  allocates  annually  more  than  $80  billion  for  military  and  mlH- 
S2^d  the  lLue^”S."^  one-tenth  of  our  Gross  National  Product.  E^n  Senators 

£7  alS>  the  allocation  of  natural  resources 

most  cherished  values,  free  enterprise,  had  been 
Ae^^rincinil*  pointed  out  that  the  military,  through  their  business  practices,  had  stifled 

the  principle  of  open  competition  and  competitive  bidding. 

We  natural  resource  allocation  is  critical  in  a free  enterprise  system. 

fL  ^ regulatory  agencies  such  as  the  Federal  Communications  Commis- 

Bweau^of  Commerce  Commission,  the  Federal  Trade  Commission  and  the 

Crowe  (n  Revenue  to  watch  over  tliat  which  belongs  to  all  of  us.  However, 

Crowe  (p.  1106)  in  his  investigation  finds  that  no  one  watches  the  watchers  The  ner- 

SSons°mSHfl®  agencies  come  from  the  ranks  of  the  regulated.  Therefore,  the'  communi- 
cations media  are  regulated  by  the  communications  Industry  and  the  transportation  media 
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by  transportation  industry.  We  find  that  what  supposedly  belongs  to  all  of  us  is  being 

used  for  the-  benefit  of  the  few,  the  few  that  have  discovered  that  the  control  of  technology 
pays  and  pays  well. 

time"^^^  question  of  society,  human  values  and  technology  is  critical  at  this  juncture  in 

Values  are  being  called  into  question  by  technology.  Some  believe  as  Ellul  does  that 

r values  and  not  human  values.  Others  such  as  Mesthene 

(p.  501)  believe  that: 

technology  can  enhance  the  values  we  associate  with  democracy.  But  it  can  also 
enhance  another  American  value--that  of  “svecular  rationality”,  as  sociologists 
call  it--by  facilitating  the  use  of  scientific  and  technical  expertise  in  the  process 
of  political  decision  making.  This  can  in  turn  further  reduce  citizen  participa- 
tion in  the  democratic  process. 

Conclusion;  Our  knowledge  about  technological  change  and  social  change  is  very  primitive 
and  unsystematic.  We  have  discovered,  however,  that  there  are  severe  limitations  to 
direct  technical  solutions  of  social  problems. 

We  are  aware  that  we  have  the  capability  of  meeting  the  material  needs  of  society. 
I IS  now  necessary  to  create  alternative  social  forms,  institutional  arrangements  and 
nology  ” meet  the  more  human  goals  made  possible  by  the  developing  tech- 

C^rtainly  our  traditional  attitudes  and  values  have  proved  inadequate  to  manage  the 
powerful  new  tools  created  by  man.  They  have  merely  perpetuated  old  solutions  and 
greater  insecurities.  They  have  shifted  the  power  from  the  many  to  the  few. 

Ml  opporrunity  to  choose  our  future,  provided  we  recognize  that  the  choice 

Will  not  be  a knowledge  decision  alone  but  will  be  based  upon  the  human  value  decisions  of 
individuals.  Hopefully,  man  will  awaken  before  it  is  too  late 
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Man's  dilemma  in  the  age  of  technology 


John  R.  Lindbeck 

I am  sure  that  most  professionals  will  agree  tliat  industrial  arr«  r,vrwr..o 
prograina  being  experlmeS^d  wW,  and  impleZ'me'd^l.  mal/ft  *aE  71 

least  of  Which  Is  the  realtea/rta/ma^StV/a^fm^ 

tribute  to  preparing  young  neonle  for  life  in  a ^ must  in  some  measure,  con- 

co^exv  m^inSistrill^edu^S^^^^^^  characteristics  of  ?ech^olo°^  i’rTof  ispSfi 

(2)  It  demands  optimum  performance  hPcait=o  ir  ,o  . , . 

’Sman  hewing  cannof-  possiw;  opEraTt  SfSa^^ 

(d)  It  requires  a commitment  to  research  and  develnnmenr  macmne. 

fTiT’dES?™  ^ ma^iials.  meXEte  an?pSy.  ‘ ‘"”°' 

m/cdft/rSetIh^^^„s°*en*°man’^t,?®  7’^  nature.  In  that  efficiency  relates 

f5^  Tt  f^ichT-Q^.  6*g**  mail  ZIP  codes  or  mass  production. 

!/!«•%,,  iTa.  ® 9^  above  conditions  because  of  an  accelerated  rate  of  rhanffp 
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waste  to  die  land  and  posed  some  very  serious  problems  for  mankind,  such  as  dehumaniza- 
tion, displacement  and  environmental  decay.  These  contradictions,  in  my  estimation,  give 
suostance  to  the  diiemma  of  man  today,  and  most  especially  to  those  responsible  for  inter- 
^rows*°^^  technical  society  to  the  young.  The  essential  statement  of  this  dilemma  is  as 

How  can  we  help  our  students  to  gain  an  understanding  and  an  appreciation  of  the 
momentous  achievements  of  techno  logy  and  the  necessity  for  its  continuea  pro- 
gression; and  with  equal  vigor  examine  the  seemingly  Insurmountable  problems 
it  poses  for  mankind? 


1 ani  not  suggesting  that  we  lose  sight  of  the  essence  of  industrial  arts  and  of  the  powerful 
motivational  mrce  which  obtains  with  hands-on,  physical  contact  with  tools  and  materials. 
Instead,  1 am  stating  that  our  tendencies  to  accentuate  the  virtues  of  technical  proficiency 
must  be  tempered  with  realistic  appraisals  of  the  attendant  ills.  Foi  the  remainder  of 
niy  time,  I should  like  to  develop  some  of  the  priorities  which  1 feel  to  be  necessary  parts 
of  such  a technology  assessment. 

It  is  a foregone  conclusion  that  automated  or  semi-automated  devices  will  continue 
to  displace  production  workers  and  that  the  non-computerizable  production  tasks  will 
becotne  polarized  at  the  extremes  of  a work  continuum.  On  one  end,  there  shall  remain 
the  planning  and  administering  functions,  and  at  the  other  the  very  menial  jobs  requiring 
minimal  training,  jobs  in  short  supply  and  generally  undesirable,  however  important. 
And  of  great  sipificance  will  be  the  servicing  occupations  which  shall  emerge  as  a vast 
new  professional  area.  Such  jobs  can  hardly  be  considered  menial.  The  person  perform- 
ing a service  is  in  fact  exercising  power,  doing  something  for  others  that  they  themselves 
cannot  do.  Somehow  our  students  must  be  instilled  with  positive  attitudes  toward  the  con- 
tributions  made  by  workerc  at  all  levels,  to  the  end  that  they  will  individually  recocoiize 
me  statur'i  ac.xxeved  through  their  jobs.  Butin  so  doing,  it  is  necessary  to  present  a real- 
istic as  well  as  a comprehensive  view  of  the  technical  world.  It  is  unfair  to  delude  them 
into  thinking  that  life  on  tiie  assembly  line  is  to  be  a joyful  experience.  It  isn’t,  and  won't 
be  anything  but  a dull  assignment  for  most  people.  But  1 feel  we  can  have  faith  in  an  in- 
formed citizenry  to  become  constructive  participants  in  society. 

An  additional  matter  ofconcem  to  us  obtains  with  a word  which  has  received  currency 
of  19 fe*  The  word  is  ecology- -the  study  of  man’s  relationship  to  his  environment.  Everv 

"Million  automobiles,  1 million  tires,  20  million  tons  of  paper, 
billion  cans,  165  million  tons  of  solid  waste,  and  we  also  gush  172 
million  tps  of  smoke  and  fumes  into  the  air.  We  are  responsible  for  50%  of  the  world’s 
industrial  pollution;  it  would  appear  that  we  have  achieved  the  dubious  distinction  of  being 
the  world  s most  efficient  producer  of  garbage.  Pollution  in  its  many  forms  has  become 
the  bane  of  the  post-civilized  society,  and  it  is  to  our  credit  that  we  are  beginning  to 
mount  a concerted  attack  upon  this  most  pressing  issue.  Both  information  and  guidance 
are  caUed  for:  we  must  inform  students,  reminding  them  that  we  are  more  a society  of 

extractors  and  discarders  than  we  are  consumers  and  that  ways  must  be  sought  to  channel 
more  of  our  waste  products  back  into  the  production  cycle;  and  we  must  guide  them  toward 
the  goal  of  becoming  more  discriminating  consumers.  1 am  conscious  of  the  cavalier 
manner  in  which  I have  skimmed  over  this  topic,  but  time  does  not  permit  a more  careful 
study  at  this  session.  It  is,  however,  a challenge  with  which  we  shall  probably  have  to 
come  to  terms  in  the  very  near  future. 

And  finally,  we  must  face  the  fact  of  the  impersonality  of  a mechanized  world.  By 
way  of  introducing  this  element,  permit  rne  to  read  a few  lines  of  poetry  which  seem 
appropriate  here:  ^ ^ 


When  I heard  the  leam’d  astronomer. 

When  the  proofs,  the  figures,  were  ranged  in  columns 
before  me. 

When  I was  shown  the  charts  and  diagrams,  to  add,  diyide, 
and  measure  them. 

When  I sitting  heard  the  astronomer  where  he  lectured  with 
much  applause  in  the  lecture- room. 

How  soon  unaccountable  I became  tired  and  sick. 

Till  rising  and  gliding  out  I wandered  off  by  myself. 

In  the  mystical  moist  night-air,  and  from  time  to  time 
Looked  up  in  perfect  silence  at  the  stars. 


218 


212 


J r wt’  1^^  Whitman  bring  the  human  problems  of  technology  neatly  into  focus 

in  ^hff  Hvtna  humanity,  not  technical  efficiency,  is,  after 

depersonalization  which  appears  to  be  a necessary 
JmoH  XV  society  can  be  crushing  to  the  ego.  Just  consider  the  many  ways  in 

which  we  have  become  “non-persons"  in  recent  years.  If  you  have  been  in  the  armed 
forces,  you  were  a serial  number;  much  of  your  personal  data  is  filed  according  to  vour 
number;  while  yon  were  attending  college,  you  were  assigned  a student 
dentilicaaon  number;  your  city  and  state  will  soon  disappear  completely  from  your  mail 

° **  how  many  of  you  a?e  awLe  oTyo^r  nTme 

“nrrf.Lnf'*7^J;'/f  numerous  pieces  of  junk  mail  innocuously  addressed^o 

in  IS  not  to  demean  the  requirements  of  efficient  record-keeping 

i?  assuredly  would  be  in  an  even  more  hopeless  muddle  without 

remind  us  that  we  must  accept  the  presence  of  man’s  frustrations  and 

dLire^  to^wSider'^nff  technology.  And,  too,  we  must  understand  his  occasional 

dTrswr?  ^ ^ mystical  moist  night  air  and  look  up  in  perfect  silence  at 

Halixl"  can  be  fairly  stated  thatour  past  studies  of  industry  have  been  essen- 

tially  an  involvement  wuh  the  act  of  transforming  materials  into  products,  which  a?ts 
become  mcreasingly  specialized  and  mechanized.  We  have  given  precious  little 
thought  to  the  attendant  individual  and  societal  problems.  If  we  are  to  respond  to  the  chal- 
lenge  of  meantagfully  interpreting  this  technical  society  to  the  young,  s^that  they  mi^t 
enter  it  as  active  ^lecuve  participants,  we  must  correct  this  program  deficiency  To 
do  o^erwise  would  be  further  to  alienate  a youth  group  alread/somewhat  disSoneS 
with  a world  condition  created  by  the  adult,  ^^uoiuncu 

Mr.  Lindbeck  is  a member  of  the  faculty  at  Western  Michigan  University,  Kalamazoo, 


A philosophical  basis  for 
technology  in  industrial  arts 


believes  is  his  private  affair;  what  the  citizen  in  a free 
soc.ety  believes  is  a public  affair  with  ultimate  implications  for  educational,  political 
economic  and  perhaps  religious  decisions, "--Anonymous  * 

in  the  outset  that  this  attempt  at  a philosophical  approach  to  technology 

in  mdustnal  must  be  considered  as  general  or  normative  in  character  in  terms  of  tS 

rather  than  specific  descriptive  or  prescriptive  characterizations 
what  IS  presented  here  are  skeletal  assumptions  and  ideas,  the  meat  of  which 
method  aSm^h  can  provide  later,  relating  it  to  programs,  courses  of  study, 

f®  in  industrial  arts  (and  as  part  of  the  broad  field  of  industrial 

ducation),  have  historically  had  difficulty  in  understanding  our  role  (1)  in  the  societal 

M„r,Th  ‘ ' weU  as  resiaVS,  and  dSint 
tlons  (2)  have  been  attempted  in  order  to  resolve  this  dilemma.  Yet,  we  often  still  fail  to 

nrSfm",  /I’  establish  a direction  as  well  as  to  study  ourselves  in  depto  S 

he^is  a^^rf  can  play  in  our  society  and  in  the  universe  of  which 


O 
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(1)  Nomithstanding  equally  historical  efforts  at  defining  our  field,  let  alone  relating  to 

education  and  society  by  ourselves.  lu 

(2)  It  is  assumed  from  the  positions  presented  in  this  paper,  the  reader  already  has 

an  acceptable  definition  of  the  concepts  of  “phUosophy"  and  “industrial  arts" 
However,  for  purposes  of  this  paper,  a definition  of  technology  is  as  follows:  Tech- 
no ogy  s w ere  the  pragmatic  utilization  of  mathematics  and  science  tools  enters 

into  an  operational  environment  to  obtain  utilitarian  solutions  to  mankind's  problems. 
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The  purpose  of  this  paper,  therefore,  is  to  present  one  man’s  effort  to  seek  under- 
standing of  the  universe,  of  which  technological  relationships  in  industrial  arts  arc  a part. 
It  is  a sincere  effort  to  discuss  the  sources  and  the  validity  of  technology  as  content  in 
industrial  arts.  The  generalizations  presented  draw  upon  the  many  sciences  represented 
in  the  term  technology. 

What  role  does  technology  play  in  man's  composite  cultural  picture?  No  single  or 
multiple  exposure  to  the  sciences  serves  this  purpose,  yet  the  technological  cause  em- 
braces all  of  the  sciences  in  an  operational  sense.  Hence,  analysis  and  synthesis  will  be 
used  not  only  as  philosophical  method  but  can  be  identified  as  a unique  cultural  charac- 
teristic peculiar  to  the  operational  characterof  technology  with  reference  to  the  sciences. 
Concern  Is  held  for  the  sociological  function  of  t(2chnolog^'  as  it  influences  the  nature  of 
society. 

Man  continues  to  uncover  the  principles  of  science,  yet  fails  to  exploit  these  new 
forms  for  hi  «jwn  sociological  and  ecological  benefit.  Often  narrow-mindedness,  limited 
vision  and  selfishness  are  found  in  the  misuse  of  these  scientific  discoveries.  The  man 
of  today,  often  in  technological  ignorance,  destroys  himself  as  he,  the  citizen,  fails  to 
participate  knowledgeably  in  the  cultural  solutions  of  his  time.  This  would  include  re- 
sp>onsible  political  involvement  in  Issues  of  social  and  economic  concerns.  Man  by  his 
technological  ignorance  often  is  contemptuous  of  his  contribution  to  a degenerating  en- 
vironment. All  of  this  is  the  result  of  learned  behavior,  or  the  lack  of  it.  The  educator 
shares  in  the  responsibility  for  preparing  man  and  the  citizen. 

Analysis.  “Until  now  man  has  been  up  against  Nature;  from  now  on  he  will  be  up 
against  his  own  nature.” — Deanls  Gabor 

In  general,  one  might  historically  characterize  the  educational  establishment  as  com- 
posed of  two  distinct  systems,  often  acknowledged  as  being  operationally  different.  One 
system  may  be  identified  as  a closed  system  (education  as  a classical  experience) 
and  the  other  as  an  open  system  (education  that  provides  also  for  operational  and  profes- 
sional training).  The  basic  assumptlonof  the  closed  system  may  be  classified  as  authori- 
tarian and  rather  Inflexible  in  character;  whereas  the  open  system  is  essentially  eclectic 
and  flexible  in  character.  In  a closed  system,  the  purpose  of  education  is  general,  his- 
torical and  classical,  serving  selected  and  sometimes  privileged  segments  of  society; 
whereas  the  purpose  of  education  in  an  open  system  is  primarily  contemporary,  serving 
the  dual  causes  of  general  education  and  training  for  those  desiring  it.  TTie  inference  is 
made  occasionally  that  classical  education  per  se  is  a higher-level  experience  than  that 
found  in  a curriculum  which  also  provides  for  training  including  professional  preparation. 
This  px>8itlcn  often  includes  the  authoritarian  concept  that  education  and  training  are  dif- 
ferent. Since  they  have  different  relevancies  and  justifications,  they  have  different  place- 
ments in  the  educational  establishment. 

While  this  may  have  been  true  prior  to  the  twentieth  century,  it  is  less  true  and  di- 
minishing, if  not  nonexistent  today.  As  a matter  of  fact  the  reverse  may  already  be  the 
case  in  the  1970’s.  It  is  at  this  very  point  in  the  latter  part  of  the  twentieth  century  that 
synthesis  has  taken  place  between  the  classical  disciplines  of  science  and  mathematics, 
resulting  in  operational  applications  necessary  to  thecontentof  ':ontemp>orary  technology. 
Because  the  open  system  of  education  has  this  quality  of  synthesis,  it  is  most  likely  that 
it  will,  in  the  decade  ahead,  supersede  the  closed  system  as  a more  viable  system  of 
education.  This  is  due  to  the  Intellectual  growth  potential  inherent  in  the  open  system  when 
compared  to  the  somewhat  static  quality  of  the  classicol  and  historically-oriented  closed 
system. 

The  discovery  and  implementation  of  oper.  donal  applications  in  terms  of  cultural 
need  are  the  most  important  aspects  of  technology.  Technology  is  of  the  sciences,  but 
operationally  ^ and  for  the  people.  It  is  the  product  of  the  creative  genius  of  man,  a 
process  designed  to  complement  the  presence  of  man  in  his  constantly  developing  and 
changing  world. 

Currently  needed  is  a credible  position  providing  an  intellectual  bridge  between  the 
historical  past  of  the  Industrial  revolution,  with  its  impKised  classical  prejudices,  to  an 
era  of  contemporary  technology.  This  suggests  the  necessity  for  a viable  open  educational 
system  capable  of  articulating  with  the  future  through  a rational  and  credible  position  that 
is  mindful  of  the  present  and  can  deal  with  the  future.  Too  often  the  educational  estab- 
lishment (industrial  education  as  well  as  general  education)  relates  to  the  mirrored  past 
rather  than  to  man’s  hope  for  the  future,  which  now  transcends  the  earth  into  the  universe. 


beliefs  relate  to  man’s  own  continuing  social  needs  and  his  revolutlonarv 
drives.  By  understanding  the  nature  of  technology,  man  at  the  center  of  this  revolution 

accurately  the  future  of  technology  and  hence  cultuJ^l  dlrecJlois 
We  find  that  human  capabilities  are  variable.  Out  of  the  morass  of  man's  most  imoeS 

Sho^ar  coming  years  will  find  it  increasingly  possible  to  learn  more 

about  himself  and  his  environment.  But  most  Important  to  him  is  the  aresent  oooortunlrv 
o take  a more  factual  ratJier  than  emotional  approach  to  his  own  being  and  that  of  his 

fSwre  T"n  wnrflnd  If  do^s‘1  creatively  and  knowledgeably  Coward  a^unk^wn 

Nations  often  make  desperate  efforts  in  utilizing  immense  quantities  of  enercv  and 
imagination  to  identify  new  ways  in  which  technology  can  serve  man  better 

primarily  a technological  movement  but  rather  a cultural  one.  Technology  has  become  a 
sociological  tool  and  a cultural  necessity.  nnoiogy  nas  pecome  a 

history,  tJiis  new  effort  toward  technological  utility  is,  not  the 
reaction  to  his  past  failures  but  rather,  a newly-discovered  and  -developing  intellectual 

an  unique  Intellectual  area,  it  may  be  viewed  as^a  developing 
discipline  capable  of  generating  its  own  content.  vioweu  as  a aeveioping 

Wltli  the  rapid  growth  of  technology,  the  applied  advances  in  this  field  require  a high 

TiduaY  ■"“hers  at  various  levIls.  wSeSr  mdl- 

h/  corporate.  The  scope  of  technology  has  broadened  and  now  assumes 

Jl®*  1 1 oi!?.  responsibility.  From  a rather  obscure  cultural  position 

occupied  in  the  late  1940  s,  technology  has  taken  on  a clearly  discernible  shape  and  be- 
l^P^rtant  operational  aspect  of  governments,  education,  InXstJy!  research  Inl 
form.  foundations,  to  name  a few;  from  fantasy  to  a technical  a^?^  and  a science 

S^^esis.  "The  earth  is  not  a resting  place  ...  to  grow  in  the  midst  of  dangers  Is  rh(> 
fate  of  the  human  race,  because  it  is  the  law  of  the  spirit."— Rene"  Dubos  ® ^ 

II  ^ cultural  phenomenon  has  economic,  social,  political  and  even  re- 

ii?i?  relevance  can  be  best  described  as  havin^a  comp^^ 

societal  needs.  The  essence  of  this  relatedness  is  best  expressed  In 
L-y  I^rom  the  industrial  revolution  to  today's  technological  evolution 

Involvement  (action)  has  been  its  own  imperative.  The  uninitiated  and  un- 
1 confused  and  disturbed  by  what  they  cannot  understand.  It  can  be 

^°"^>"inationas  pollution,  or  the  use  of  the  electronic  computer  as  a commonlv- 
accepted  problem-solving  tool,  or  automated  equipment  creating  unemployment  as  well 
ew  inds  of  employment.  It  can  be  the  changing  educational  patterns  from  arithmetic 
equipment  skills  to  the  mathematics  and  science  tools  essential  to  contemporary 
that  provide  new  understandings  central  to  the  relationships  b^eSi 

UnualW^a^^^  technology  of  his  time.  As  technology  is  con- 

tinually changing,  so,  likewise,  is  man's  environment  (social,  economic,  ecological  and 

being)  and  theraby.  at  nacaaaltj.,  man’hlmaal"  MSS  muaraanaa 
cne  importance  of  his  becoming  idie  heir  to  the  future  for  better  or  worsts  lyian  la 

tlons'°^Hi  responsible  for  social  and  technological  solu- 

in  order^rhiO  h develo^ls  ability  to  participate  effectively  In  this  liberating  experience 
h ill  the  role  of  co.-creator  with  his  fellow  men  In  determining 

destiny,  whetlier  socially,  politically,  economically  or  even  thecJloglc? 

his^’alrcrafy  ‘7^®  be  the  responsible  consumer  of  technology,  flying 

heating  his  home,  disposing  of  his  wastes,  driving  his  car,  all  emitting 
h/  ^°"‘^.*"i"ents;  using  someone  else's  heart  by  transplant  only  to  find  it  re- 
disco^ring  technological  reasons  for  metaphysical  and  religious  ^concerns  un- 

development,  utilizing Volent  means  in  an  attempt  m solve 
drink  or  d/uffi  destroying  himself  on  the  highway,  or  with  overindulgence  in  food, 

aihmrv  the  creator  of  problems,  but  he  also  has  the  ability  and  the  respon- 

We  m^v  haJe  operational  answers.  But  will  he  ^ovide  solutions? 

we  may  have  to  drive  smaller  cars,  submit  to  sterilization  to  fi^t  overpopulation  as 

n underproduction  of  food,  eat  less  and  be  healSler,  beless  selfish 

S,as“n«Lr  °*ers.  But  are  we  totally  committing  ouraeWea  tS 

Are  we  willing  to  change  our  behavior  by  a more  relevant  technological  education? 


O 
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Direction  of  Vertical  Development 


What  we  fail  to  volunteer  to  do  peraonally,  we  will  be  obliged  to  do  collectively  by  law. 
Government  does  only  what  the  people  either  fall  or  refuse  to  do  for  themselves.  Inasmuch 
as  technology  Is  man  rather  than  of  man,  technology  becomes  the  servant  of  man  and 
thus  can  provide  an  ever-present  potential  for  Improving  his  lot.  If  he  so  chooses. 

Admittedly  there  are  problematic  relationships  between  man  and  his  technology  that 
only  knowledgeable  man  can  resolve,  thus  enabling  him  to  remove  the  often-contrived 
myths  and  the  cultural  symbolic  evils  attributed  to  technology.  Accepted  or  not,  technology 
Is  an  accomplished  fact  to  which  total  man  will  be  obliged  to  relate,  sooner  or  later, 
whether  knowledgeably  or  not,  In  varying  degrees.  Better,  then,  that  one  “light  a candle 
rather  than  curse  the  darkness.**  ' 

As  In  the  past,  questions  will  remain,  but  operational  technology  will  be  an  additional 
cultural  tool  with  which  man  can  deal  more  adequately  with  future  unknowns.  Tech- 
nological forecasting  (as  a probability  assessment  that  has.  been  developed  to  a rather 
high  confidence  level)  will  assist  in  future  technological  transfer  from  scientific  prin- 
ciples to  societal  needs.  This  transfer  (often  complex)  takes  place  within  a cultural 
transfer  space  at  different  levels  In  both  horizontal  and  vertical  cultural  directions. 
This  transfer  space  Is  represented  by  the  following  Illustration  entitled  "Scheme  of  Tech- 
nological Progress”. 


SCHEME  OF  TECHNOLOGICAL  PROGRESS 


■5 


t> 


CUifU«Ai  flANtPfl  IPACI 
WlfHIN  AN  OPIN  lOCiFfV 


CUkTUlAl  flANiPCR  iPACi 
WlfHIN  A C k O I t D iOClIfY 


VERTICAL  AND  HORIZONTAL  CULTURAL  TRANSFER 


Transfer  level  Opportunity  and  Mission 

of  Technology  Oriented  Characteristics 


Opportunity  and  Mission 
Oriented  Characteristics 


Examples 


2.  Technological  Basic  technological  piotential  A 


Construction  and  character- 
istics of: 

L.  Semiconductors 
2.  Alloys 


Technological  ixjtentials 
and  limitations,  required 
fundamental  technological 
research. 


1.  Scientific 
Resources 


Trends  in  scientific  prin-  A, 

ciples  and  theories,  un-  B. 

applied  knowledge,  appll-  C. 
cability  to  technological  D. 
progress. 


Atomic  structure 
Electron  theory 
Electrostatics 
Resistance  and  current  flow 
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of  Technology 

1.  Scientific 
Resources 
(continued) 

5.  Applications 
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8.  Society 


7.  Social  systems 


6.  Environments 


Opportunity  and  Mission 

Oriented  Characteristics 

Absolute  (natural)  potentials 
and  limitations,  required 
fundamental  scientific 
research. 

Technological,  economic 
and  sociolo^cal  accept- 
ance, measure  of  “suc- 
cess". 

Thsks 


Examples 

E.  Energy  and  Power 
F.  Thermal  conduction,  radia- 
tion and  convection 

A.  Electrical  heating  of  homes 
and  buildings 


Description  of  system  and  A. 

detailed  performance  B. 

characteristics,  develop-  C. 

ment  of  time,  effort  and 
production  costs. 

Relevance  of  systems  to 
tasks,  technological  feasi- 
bility, cost/effectiveness. 

Functional  capabilities,  A. 

Technological  parameters 

Relevance  and  feasibility, 
development  gaps,  etc. 

B. 


C. 

D. 


Impact  on  Society  A. 

Social  Goals 


Impact  on  national  economy,  A. 

defense,  health,  etc. 

National  goals 


Consequences  for  the  struc-  A. 
ture  of  Industry,  leader- 
ship of  innovative  companies 
Missions 


Radiant  heating  units 
Convection  units 
Forced  air  units 
1.  Heating  and  air  conditioning 


Production  and  characteris- 
tics of; 

1.  Alloys  (bl-metals) 

2.  Heating  elements  (nlchrome) 
Thermal  conductive  building 
materials 

1.  Radiation 

2.  Direction 
Insulating  materials 
Semiconductor  switching 

devices 

Realignment  of  the  use  of 
natural  resources 

1.  National 

2.  International 

Improvement  of 

1.  Environmental  and  human 
health 

2.  Living  patterns 

Reduction  of  air  pollution  and 
other  environmental  con- 
taminations 


Technological  transfer  takes  place  multl-dlmensionally  In  a horizontal  as  well  as  in 
a vertical  direction  at  various  levels  in  the  cultural  transfer  space.  Vertical  transfer  pro- 
gresses from  fundamental  science  to  technology  and  continues  to  systems  such  as  proc- 
esses and  products.  The  Impact  on  different  levels,  at  which  horizontal  transfer  flow  takes 
place  in  many  different  directions,  may  be  represented  by  the  following  examples: 


o 

u 


O 


‘Level 

Level 

Level 

Level 

Level 

Level 

Level 

Level 
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Provided  qualifications  and  visibility  to  additional  social  goals 

Established  foreign  policy  that  includes  technical  aid 

Settees  sectors  throughout  industry 

Projected  need  (use)  for  advanced  auxiliary  systems 

Diffused  operational  technologies 

Synthesized  unique  technologies 

Utilized  results  of  other  fundamental  technological  research 
Hypothesized  scientifle  theory 


the  limited  coficept of  "technlCH ”,  this  scheme  of  technological  progress 
Impact  and  development  of  products  of  technology  (technolcfgical 
processes,  concepts  (such  as  computer  software),  techniques 
(such  as  the  heart  pump  or  the  removing  of  environmental  contaminates)  and  so  on. 

As  one  progresses  upward  in  the  tulip-profiled  characterization  of  cultural  transfer 
space  wi^in  an  open  society,  one  views  the  multi-dimensional  growth  potential  for  total 
” within  such  a society,  with  the  possibility  of  an  infinite  multiplicity  of  potential 
developmental  directions.  While  somewhat  similar  at  the  first  levels,  the  higher  levels 
of  open  and  closed  societies  become  markedly  different.  In  the  direction  of  progress 

iimtrinrfn  Scheme.  Horizontal  science  based  upon  the 

4 i ‘^^hnologlcal  content  at  various  transfer  levels  is  the  current  practice  and 
industrial  l^sinesses.  Also  of  significance  is  that  the  new  charter  for  the 
«mVi-  Science  Foundation  includes  provisions  for  applied  technolog}',  thus  indicating  a 

JartcaVtorTzonarc^  orientation  to  a combination 

H.1  concept  of  technology  presented  here  will  be  an  influen- 

u Lfn  ^ volume  of  fundamental  research. 

provide  encouragement  and  direction  necessary  to  fundamental  research  re- 

mpn^  (therefore  industrial  arts)  as  well  as  assisting  the  Federal  govern- 
ment in  Its  political  commitments.  fs^vcx.. 

■^gculation.  ‘Luck  is  a residue  of  careful  planning^'- -Anonymous 

Technological  innovation  (both  social  and  industrial),  being  normative  in  character, 

enhanced  ^ a responsible  citizenry  prepared  educationally  in  the  tech- 
nological content  of  industrial  arts. 

growtii_firap,  as  related  to  the  synthesis  between  technological  knowledge 
immensely  improved  by  means  of  an  educated  citizeniy, 
with  toowledgeable  involvement  rather  than  ignorance  and  frustration. 

Educational  concern  for  the  technological  will  strengthen  vertical  technological  trans- 
^ horizontal  development  within  the  cultural  transfer  space  in  an  open 

t*C4.*40C jT3 LxC  SOC10lV« 

in  service  and  applied  technologies  will  broaden  the  potential 
f ^ horizons,  thus  identifying  with  the  burgeoning  need  and  increased  concern 
transfer.  It  is  in  this  area  that  industrial  arts  and  the  generic 
field  of  Industrial  education  can  so  admirably  serve  the  needs  of  contemporary  A>clery 

^operational  action  concept”  commitment  to  technology  (in  indus- 
Industrial  education)  will  hopefully  tend  to  lessen  the  “obLWion”  to 
definition  and  planning  that  often  subconsciously  seeks  to  avoid  commitment  to  action. 

Droiirr^rtI3SI.r^^ri  gBerational  action  concept  will  support  a change  from  producT- 

learning  experiences  to  process-function-content-oriented  learning  ex- 

main  aflaSg  technologtcai  content  In  research  and  experimen- 

technological  curricular  planning  provides  convenient  adaptive  charac- 
nrn^^tH^o  educational  and  social  needs.  Such  a normative  approach 

obj22tives®^^^  visibiLcy  to  the  process  of  relating  technological  change  to  educational 

consideration  of  the  sociological,  economical  and 
5? ^ educational  function  will  facilitate  the  utilization  and  application 
of  the  concept  of  technological  transfer  levels  within  cultural  space. 

rnthZ^’fn  evolutionary  progress  of  technology  but 

rather  in  the  manner  in  which  he  utilizes  that  technology, 

in  ’^®“*^‘!“®®^ucational  carrier  of  technology  to  the  young  people 

in  the  public  schools  in  what  often  can  be  characterized  as  an  alien  technological  society, 
nolo^  " H of  industrial  arts:  Industrial  arts  is  a systematic  study  of  tech- 

nology and  its  relationship  to  life  and  the  universe  in  totality.  It  provides  a logical  sys- 
tem of  general  ideas  basic  to  the  interpretation  of  human  experiences  in  an  open  society. 

BIBLIOGRAPHY 

of  the  State  of  the  Art:  Social,  Political,  and  Economic 
Models  and  Simulations,  report  prepared  for  the  National  Commission  on  Techrology, 


218 


BamSf°H  ' ^ssociatesrin^cr  C?mbri^ 

De  Solla  Price,~^rekT'  LJ^e  S^crence ' R?Jg^  piange^  McGraw-’mil,  New  York,  1953. 
York,  1963,  Columbia  University  Press,  New 

Co-operation~^nd  De^opment,  Organisation  for  Economic 

""  No.  2,'^1ntf;;iati^ay'‘En^yc1ogL^i^^ 

Magi?^  pf^n^N^Ved'^^^T'  University  of 

196E  Pp^  577-I166:  fihiio^,  vol.  2,^Salem  Press,  Inc., 

Piffasion  of  InnovaHor.,.^  Free  Press  New  York  1 Qfi9  9a-7 
Shanks,  Michael,  TTie  Innovators  - x'.^  York,  1962,  367  p. 

more,  Maryland  1967.  — orn  ica  of  .Technology,  Penguin  Books,  Balti- 

MiT%ress7CamL°ldie‘°MAs°’’  f«7 

180  p.  ^aniuriage.  Mass.,  1957,  MIT  Press  Paperback  Edition,  August  1964. 

Dekalb.'*  **  Department  of  Indurtiy  and  Technology,  Northern  Illinois  University, 


Technology  in  industrial  arts : operational  aspects 


o 

ERIC 


basi^  ^yproffam~Sf  aT^  associated  technology  is 

is  a body  of  subjfS  matter  nSned^^^  organized  in  the  school  prograS,  it 

related  to  industry  and  tectaologv  LeamW  understandings  and  attitudes 

perimenting,  desiring,  prSuciS'  s^rvSlnf  activities  such  as  ex- 
tools, machines  pro^Lssi  “hlc^  « evaluating  through  the  application  of 

solving.  It  should  L actoowledee^A^^^  creativity  and  problem 

can  help  youth  achieve  a number  of  oblectlvec!  ® multi-faceted  program  that 

to  the  interpretation  of  industry  and  tlchnolo^.  ^ central  purpose  relates 

educational  contLuu^ranglng^fram^Kene^^  concept  of  an 

recognized  as  common  leantines  which  education  is 

the  Centripetal  forcrin  oS  "S  for  all-to  make  us  more  allke- 

experlences  designed  to  take  Into  accounMirurm^^r  education  encompasses  those  school 

of  all  you*  SS^'the®“emama")?’sS^r*'rcSj’^°I^^  education 

S^1.r*a“axVarj 

IndLtrlal  arte  wouW  ^ waU  to  aSctera  =«".  Programs  of 

needs  or  abilities  rather  than  f ? to  meet  specialized  interests, 

1 can  resist  the  tamnte "general  education'-.  Hopefully; 
strategies  that  are  '‘best’’  to  intemrer  regarcUng  instructional 

edges  no  best  way  has  yet  emerged  ^ maintain  a perspective  that  acknowl- 

was  vga5f1,f"*e|sSo!S“^^^^  = review 

emerged  during  the  decade  of  the  '60's  In  adtuSmi^l  i?e  function,  which 

was  made  with  teachers  manv  of  whnm  wf^r-o  ^ literature,  contact 

of  Industrial  arts  contacted  We  asked  th(a  state  supervisors 

engaged  in  special  activities  designed  to  a<5<=^of  ^ recommend  teachers  who  had 

and  understanding  of  In^stey  alfl're  asa“ocXi‘rtiSSSCf 
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From  this  Input  we  have  structured  this  presentation  In  an  attempt  to  provide  you 
with  a broad  picture  of  our  profession’s  attempt  to  implement  this  most  significant  ob- 
jective of  industrial  arts.  Also,  due  to  the  limitation  of  time,  we  have  prepared  an 
annotated  bibliography  of  many  of  the  practices  identified  through  our  search.  This 
bibliography  will  reveal  the  breadth  with  which  this  phrase  "*to  gain  an  understanding  of 
Industry”  is  Interpreted.  ° 

Regardless  of  the  variations  In  the  concept  of  “Industry  and  technology”  exhibited  by 
members  of  our  profession,  the  decade  of  the  *60’s  brought  forth  a renewed  Interest  in 
the  "Interpretation  of  Industry”.  In  fact,  thepast  decade  was  ushered  In  by  the  US  Office 
of  Education's  VShshIngton  “Conference  on  Industrial  Arts”  held  during  June  1960. 
This  conference  accepted  as  one  of  Its  tasks  th—  following  question,  “What  objectives 
should  be  emphasized  in  Industrial  arts?”  Asa  result  of  their  deliberation,  one  of  the  four 
objectives  which  should  receive  priority  was  — to  develop  in  each  student  an  insight  and 
understanding  of  industry  and  its  place  in  our  culture. 

At  tile  close  of  the  decade  the  “Guide  for  Improving  Industrial  Arts”,  published  in 
1968,  adopted  the  following  as  one  of  its  five  objectives;  Develop  an  Insight  and  Under- 
standlng  of  Industry  and  Its  Placf*  in  our  Cn1nirf> 

Note  the  similarity.  A review  of  the  persons  Involved  in  these  two  pronouncements 
will  reveal  a different  group  of  principals,  which  suggests  that  this  objective  is  widely 
accepted. 

The  objective  with  which  we  are  dealing--  “That  of  the  Interpretation  of  industry”  -- 
has  had  its  ups  and  downs  as  far  as  professional  recognition  Is  concerned;  but  I’m  per- 
sonally convinced  that  for  the  foreseeable  future  the  battle  for  this  objective  has  been  won. 

An  increasing  number  of  industrial  arts  teachers  want  to  be  associated  or  identified 
with  this  objective,  and  only  the  most  tradition-bound  would  deny  Its  relevance. 

Interpreting  Industry  and  technology  is  not  only  the  “in  thing”  of  the  moment,  but  I 
believe  it  Is  also  the  central  concept  of  industrial  arts  — although  I must  hasten  to  add 
that  there  Is  wide  disagreement  In  the  manner  and  degree  to  which  this  general  objective 
is  to  be  implemented. 

The  identification  of  content  related  to  Industry  and  technology.  Most  of  this  disagree- 
ment stems  from  an  Incomplete  meeting  of  the  minds  with  regard  to  the  broad  term 
‘industry”  and  the  even  broader  concept  of  technology.  Webster  tells  us  that  industry 
is  any  branch  of  art,  occupation  or  business  which  employs  labox  and  capital  and  is  a 
distinct  branch  of  trade.  Itlsmadeup  of  several  categories:  (1)  power,  (2)  manufacturing, 
(3)  constn.!ction,  (4)  transportation,  (5)  electronics,  (6)  research,  (7)  management  and 
(8)  services.  This  does  not  help  us  to  limit  the  concept  at  all,  but  it  does  Indicate  to  us 
that  we  must  analyze  this  complex  whole  In  order  to  arrive  at  some  teachable  content. 

I m practical,  but  assume  for  a moment  that  the  task  of  analyzing  this  rather  complex 
and  variable  segment  of  our  culture  can  be  done  effectively;  what  then  is  the  significant 
problem?  Basically  it  is  one  of  synthesizing  and  selecting  the  proper  or  at  least  the 
desired  content.  This  task  necessitates  value  juugments  which  nearly  always  result  in 
some  form  of  conflict  between  individuals  and  groups. 

Our  study  of  the  profession’s  attempt  to  identify,  select  and  classify  the  content  of  the 
discipline  would  reveal  that  several  individuals  and  groups  have  made  these  value  judg- 
mente  and  that  there  are  some  resulting  conflicts,  although  I would  suspect  that  each 
would  claim  to  have  made  the  most  appropriate  judgments. 

Regardless  of  the  analytical  process  used,  wemustface  the  reality  that  we  can’t  teach 
everything;  so  a selection  must  be  made,  and  our  fundamental  question  becomes,  “What 
content  and  experiences  will  provide  our  students  with  the  proper  interpretation  and  the 
desirable  degree  of  understanding  of  the  industrial  and  technological  phase  of  our 
society?” 

I do  not  propose  to  give  you  an  absolute  truth  relative  to  this  question;  in  fact,  I 
seriously  doubt  that  anyone  at  this  time  and  stage  in  our  profession's  development  can 
provide  us  with  an  absolute  truth  regardless  of  the  eloquence  of  the  presentation  or  the 
forcefulness  of  the  argument.  What  1 do  want  to  accomplish  Is  to  indicate  some  of  the 
answers  which  various  individuals  and  groups  In  our  profession  are  proposing  to  meet 
this  quite  challenging  question. 

Perhaps  the  most  significant  point  is  that  during  the  1960's  the  attention  of  the  pro- 
fession was  directed  tov/ard  Industry  and  technology  and  its  interpretation  In  the  indus- 
trial arts  program.  The  major  curriculum  projects,  which  were  funded  by  grants  totalinf*^ 
hundreds  of  thousands  of  dollars  as  well  as  activities  carried  out  by  individual  teachers 
operating  Independently,  focused  attention  on  this  central  theme.  Even  though  our  prepa- 
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ration  for  this  presentation  involved  the  review  of  literature  describing  a number  of 
naajor  curriculum  projects,  we  elected  to  focus  most  of  o.ur  attention  upon  tlie  activities 
of  teachers  functioning  in  small  teams  and  as  individual  3.  Since  we  are  not  discussing 
some  of  the  major  projects  which  have  had  a tremendous  impact  upon  the  profession  and 
ATill  continue  to  have  such  an  Impact,  we  would  direct  your  attention  to  a new  publication 
by  Leslie  Cochran,  entitled  Innovative  Programs  in  Industrial  Education 

1 Jot  only  was  It  our  judgment  that  we  could  not  do  justice  to  any ‘one  of  the  major 
pro  jects,  let  alone  all  of  th,em  during  such  a short  time  period,  but  we  also  judged  tliat  the 
naajorlty  of  teachers  In  attendance  at  this  convention  would  have  previously  been  Informed 
about  these  projects,  since  they  have  been  frequently  cited  in  the  professional  literature 
as  our  annotated  bibliography  will  reveal.  Our  survey  of  the  activities  which  industrial 
have  designed  to  assist  youth  in  gaining  a more  appropriate  Interpretation 
for  ^you  reveals  several  categories  of  activities  which  we  will  attempt  to  highlight 


^Broaches  designed  to  interpret  industry.  Many  of  the  approaches  reported  by 
teachers  recognize  that  the  organization  of  Industrial  enterprises  is  significant  and  that 
the  organizational  pattern  is  sufficiently  uniform  (at  least  in  production  industries)  to 
permit  generalization  in  the  classroom.  Likewise,  most  of  the  profession  sees  certain 
major  functions  performed  by  industrial  organizations  that  are  basic  and  sufficiently 
uniform  to  warrant  our  attention  — such  functions  as,  (1)  research,  (2)  design,  (3)  plan- 
n^g,  (4)  material  selection,  (5)  processing,  (6)  inspection  and  (7)  distribution.  Of  course, 
me  amount  of  emphasis  placed  upon  these  functions  varies  considerably. 

I.  As  might  be  expected,  the  traditional  industrial  arts  programs  continue  to  dominate 
me  profession;  however,  there  is  a significant  amount  of  evidence  liiat  these  programs 
are  being  modified  to  provide  youth  with  certain  experiences  which  are  designed  to 
interj^et  one  or  more  functions  of  Industry.  These  traditional  programs  are  characterized 
by  labor^ory  activity,  primarily  of  an  individual  project  nature,  of  the  “take  home" 
variety.  However,  there  are  several  ways  in  which  these  programs  are  being  modified  in 
an  attempt  to  Interpret  Industry  more  adequately: 

(a)  For  example,  many  teachers  focus  attention  upon  the  study  of  “significant"  raw 
materials  and  basic  production  processes  of  industry.  In  this  approach,  textbook  assign- 
ments, films,  lectures  and  discussions  are  centered  upon  chosen  topics  related  to  indus- 
trial mateinals  and  processes.  Shop  activities  are  considered  in  terms  of  the  achieve- 
ment  of  other  objectives  in  industrial  arts,  while  the  emphasis  Is  placed  on  knowledge  of 
and  ^J^Lit  industry  rather  than  on  direct  laboratory  experiences  related  to  industry. 

(b)  Another  point  of  view  expressed  by  those  who  would  continue  the  traditional  ap- 
proach is  that  individual  project  activity  in  and  of  itself  typifies  Industry,  since  planning, 
tool  and  machine  processes,  assembly,  finishing  and  the  like  are  inherently  involved, 
^d,  therefore,  interpretation  will  be  a concomitant  outcome.  Many  would  argue,  however, 
mat  *hls  inte^rets  a handicraft  economy  and  an  industrial  process  of  a previous  era, 

II.  Perhaps  me  most  significant  departure  from  the  traditional  approach  which  seeks  to 

better  Interpret  industry  is  the  mass  production  or  volume  manufacture  approach.  In  this 
approach,  it  is  assumed  that  volume  manufacture  is  the  dominant  element  of  Industi  y and 
mat  for  industry  and  its  supporting  technology  to  be  properly  understood,  studenfe  must 
have  direct  experiences  with  group  planning  of  products  and  of  production  processes,  the 
construction  of  jigs  and  fixtures  and  direct  participation  in  production  line  operation, 
^uite  obviously,  there  Is  a wide  range  of  Implementation  of  this  approach,  which  varies 
froni  a rather  completely  teacher-dominated  approach,  with  students  engaging  primarily 
in  me  production  phases;  to  a scheme  which  is  student-dominated  (from  me  point  of 
aetermlnlng  a product  to  be  produced,  mrough  market  analysis,  and  culminating  wim  dis- 
tribution and  profit  taking.)  ® 

approach  which  we  have  observed  from  our  survey  included  mose  programs 
which  focused  ramer  specifically  upon  a limited  number  of  industrial  or  technical  func- 
tions ramer  man  upon  a broac'-gauge  view  of  industry  and  technology. 

(a)  Examples  of  mis  type  of  approach  would  be  one  in  which  me  functions  of  Industry 
be<^me  me  dominant  elements.  Examples  of  this  approach  would  be  mose  programs 
which  place  emphasis  on  research  and  experimentation  or  upon  materials  testing. 

Summation.  Admittedly  mese  categories  of  instructional  approaches  are  somewhat 
arbittary  for  purposes  of  our  presentation,  and  mere  are  many  omer  programs  which 
would  represent  some  combination  ofmese  or  even  perhaps  an  entirely  different  direction. 
We  believe  mat  we  have  represented  me  main  mrust. 

Regardless  of  me  approach  one  takes.  It  does  reflect  a certain  concept  of  me  term 


industry  If  you  limit  the  concept  to  a concern  for  the  Industrial  organization  and  some 
functions,  you  might  be  able  to  Interpret  this  concept  equally  well  In  a wood- 
working  or  some  other  type  of  specialized  laboratory.  However,  If  your 
industry  recognizes  the  interrelationship  of  materials  in  product  deslm 
and  limitations  of  certain  materials  for  various  components,  and  the  s^- 

?or  a muiHplet^^^^  ^ justification 

Interpretation  Is  not  possible.  Perhaps  the  most  practical 
wlt-h  n#»T-Hrtnn«=i**  the  eclectic  approach  (draw  from  the  major  curriculum  projects), 

with  personnel  organization,  films,  field  trips,  and  production  lines.  We  must  make  our 
courses  re  evant  to  the  problems  facing  us  as  a society.  We  must  orient  youth  to  change! 

l"^®^Pretation  is  based  upon  our  background  of  experience,  we  must 
emphasize  breadth  m order  that  concepts  are  fluid,  not  stereotyped. 

Dr,  Miller  is  associate  professor  of  industrial  education.  University  of  Missouri,  Columbia. 
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be  primarily  concerned  With  two  things:  the  nature  of  Indus- 
f ^ ^ Importence,  If  any,  of  Including  studies  of  technology  in  industrial  arts 
VilifJ  ..  ^ ^ me  ejplaln  my  Inclusion  of  the  words  “if  any”  in  this  opening  statement, 
be  If  assume  that  developing  an  understanding  of  technology  should 

be  one  of  the  goals  of  an  Industrial  arts  curriculum,  but  research  evidence  on  which  to 

singularly  lacking.  7 acre  is  presSnQy  no  a,S3cnce!  rfwhic” 
to  HuS  hT  person  who  has  had  an  introduction  to  technology  Is  better  equipped 

arti  ^fo5if  }?  4 has  not.  In  fact,  evidence  of  the  significance  of  industrial 

valuabS  fJ!  supply.  We  assume  that  industrial  arts  experiences  are 

we  may  assume  that  these  experiences  should  include  a study  of 
^ f f T greatly  in  need  of  evidence  that  supports  both  assumptions. 

What  is  industrial  arts?  Sooner  or  later  in  his  career,  an  industrial  arts  teacher 
becomes  aware  that  his  field  of  expertise  is  a multifaceted  educational  discipline  that 
It  has  a number  of  objectives,  and  that  through  meeting  these  objectives,  he  can  make 

hlre^ls"u?laii2°"?^!?“^^^^  ^‘^hievement  of  the  goals  of  his  school.  The  key  word 

Is  a valuable  part  of  a school's  program  precisely  to  the 
make!  makes  Important  contributions  that  the  other  educational  disciplines  cannot 

obJec?ves“fMrfl3w°ln3fu“^^^^  ulgnlflcant,  attainable  and  measurable 

ability  to  make  skillful  use  of  a variety  of  materials  and  pieces 
selected  industries,  vocations  and  professions. 

^ ^ technical  Information  concerning  equipment,  materials, 

applications  of  scientific  and  mathematical  principles. 

understanding  of  the  Importance  of  safety  and  the  habit  of  ob- 
serving  the  best  safety  practices  at  all  times, 

JIn  ability  to  produce  and  Interpret  fundamental  types  of  drawings, 

lems  ^ Interest  in  creative  work  and  the  ability  to  solve  design  prob- 

(6)  development  of  the  ability  to  evaluate  consumer  products  accurately  with  regard 
to  excellence  of  design  and  workmanship.  ^ ® 

/o\  ^®''^®^‘^Pment  of  skill  in  maintaining  consumer  products, 

f"  mterest  In,  and  the  ability  to  carry  on,  numerous  creative 
pursuits  that  have  values  as  leisure-time  activities, 

understanding  of  the  workings  of  basic  industries,  particularly 
their  design  ana  productive  functions.  ^ 

(10)  development  of  knowledge  of  the  requirements  of,  and  opportunities  offered  bv  a 
variety  of  important  vocations  and  professions.  onerea  ny,  a 


and  ablllOes  as  they  relate  to  splcmlolcupaSons’^'  “s  interests 

in  lour  ptosJI  TfTnl  'Lhoo!-?^?“  arts  can  function  effectively 

^'’^GenSk'Tedu''^  t^"“*  education  and  preprlfe?sTonaT^ducaUol!"®’'“‘  education,  special 

SjarS'Tnd  ^d'u^tr^al  arir 

of  equipment  and  materials  can  mak-e  a f'r.nt-JsK  work  safely  with  many  kinds 

discipline,  materials,  can  make  a contribution  that  cannot  be  made  by  any  other 

students.  Learnings^  ^^argeW^in^  the*^area*^f  needs  of  relatively  small  groups  of 

c reated  for  students  to  puJSue  idwfduaf ^•n^  since  opportunities  are 

advanced  course  in  architectural  drawino- ran  ^^velop  special  abilities.  An 

ested  in  residential  design  but  not  necessarily  ln°a*hltfcwr"  a^s"a%'S^ 

vocatlOM°?duSonlTn‘deS^  ft  1hf'Jenior‘'hT''®h  Programs  of 

For  example,  an  ta"df f frlri  f f Lnils 

accurately  his  own  interests  and  ahinripo  cnH  ..  helping  a student  to  assess 

and^dge,  can  do'  » ^entufe“^!srcc'ls“sT‘a? 

slonal  P?^am's"aien‘’arSi?'c(fllfgi‘’tever’'As’'on?efrmplf"fnd^^^  '°f  Pr®*®.®' 

S’g“»h?iS'?r‘n“m''efe'’Tri^  in'maa’‘srfwUe1f  m’1r;mdln1‘ff 

can  fornish  the  bases  for  sfc“s®s"d1Sta7hirifriy  ^ 

dustrial  arts  must  be  as  a narHrinanr  o^u-  - ciear  tnat  the  main  thrust  of  in- 

education— health,  command  of’ftindamental  procfssrs"®TO?th?'hSff'm^mli‘’' 1?  ®°“‘® 

tion,  civic  education,  worthy  use  of  leisure  and  eth!ca°cSrfc2r  ?n  ® 

wwfh  :t?s“fpf?J;  ®°  *“  regard  to  the  goals  of  the's^ool  pro^fLYS 

ProfSs^o?rfTd“f°riaY’E^d“u^^^  University,  Dr.  C.  Thomas  Olivo, 

ohservatfons  conctSlffg^^~e^oT5f^  'T  sjfd?m%“?r“"® 

educatfonaf^niof^*^^  a broadly- conceived  educational  discipline  within  the  total 

teachhig-Ye'*a?i^^^  flirtool  ^^"^7  of  manipulative,  creative, 

industrial  <=r.r-i«i^,  experiences  using  the  tools,  materials  and  processes  of  our 

mie  Snt  I^^®"*etically.  in  working  with  less-developed  countries 

Tvr^i  i ® ^ appreciated  more  and  more  as  accounting  for  the  level  of  t-fnr'h  * 

sri“  “ S“.5;s  s-ix  sss 

tssri” 

SffS^rStfLTTf  °'hSSo“ 
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Engineering  Alumnus  Award  holder  of  the  University  of  Colorado,  expressed  this  idea 
when  he  said.  Ideas  underlying  the  technology  of  the  future  are  abstruse;  they  are  highly 
mathematical.  To  comprehend  them,  and  to  manipulate  with  intelligence  the  technology 
oom  of  them,  we  require  men  of  exceptionally  advanced  education  in  substantial  numbers. 
Command  of  science  and  technology  requires  education  not  only  to  the  doctor’s  degree, 
but  far  beyond.'  (3)  ^ 

But  a broader  view  of  technology,  and  one  that  has  gained  Increasingly  wider  accept- 
anc^  in  recent  years,  holds  that  there  are  many  kinds  of  technologies  and  that  a given 
technology  consists  of  a body  of  knowledge,  skills,  equipment  and  materials  that,  collec- 
tively, give  man  mastery  over  a certain  portion  of  his  existence.  They  enable  him  to  find 
solutions  to  problems  that  he  considers  essential  to  his  well-being.  Defined  in  this  way, 
technology  includes  engineering;  but  it  also  includes  aesthetic  design,  manufacturing 
expertise  and  other  areas  of  productive  human  activity. 

Early  in  its  development,  industrial  arts  was  committed,  through  its  stated  objectives 
to  teaching  students  to  understand  industry.  Industry  is,  manifestly,  a more  inclusive 
term  than  technology,  since  industry  embodies  economic,  political,  marketing,  social, 
moral  and  ecological  considerations  that  are  not  normally  considered  to  be  parts  of  tech- 
nolo^.  However,  these  aspects  of  industry,  if  they  are  important  to  students,  can  doubt- 
less be  taught  more  effectively  in  disciplines  other  than  industrial  arts;  therefore,  it  may 
be  entirely  appropriate  for  industrial  arts,  at  this  stage  of  its  development,  to  be  more 
concerned  with  specific  technologies  than  with  Industry  in  general. 

Industrial  arts,  by  and  large,  is  required  of  boys  at  the  junior  high  school  level;  and 
It  is  here  that  the  field’s  largest  and  most  representative  clientele  exists.  But  large 
doses  of  technology  may  not  be  appropriate  at  this  level,  especially  if  they  are  administered 
in  a more-or-less  academic  way.  If  we  know  anything  at  all  about  junior  high  school  boys, 
we  know  ifoat  they  ^e  physical  activists  and  that  tiiey  want  to  manipulate  tools  and  mate- 
L vigor.  Teachers  of  other  disciplines  have  also  discovered  this  characteristic 

ana  have  begun  to  modify  their  approaches  accordingly, 

Senfor  high  school  students  are  rarely  required  to  take  industrial  arts;  and  at  this 
eve  , where  students  programs  are  full  and  the  emphasis  is  so  heavily  on  preparation 
for  college,  most  students  do  not  elect  industrial  arts  courses.  Those  who  do  usually 
take  one  or  two  courses  and  seldom  take  as  many  as  three  courses.  Moreover,  high  school 
industrial  arts  classes  do  not  often  enroll  many  of  the  most  capable  students. 

\Vhat  all  of  this  means  is  that  relatively  few  high  school  students  will  be  available 
in  the  foresee^le  future  to  learn  about  technologies  from  industrial  arts  teachers.  It 
also  suggests  that  most  who  will  take  Industrial  arts  courses  probably  cannot,  for  lack  of 
time,  be  immersed  very  deeply  in  any  one  technology  and  that  the  capabilities  of  most 
industrial  arts  students  will  make  hi^y  technical  studies  neither  possible  nor  desirable. 

I do  not  intentionally  paint  a bleak  picture.  In  fact,  the  opportunities  for  industrial 
arts  m grow  ^d  prosper  seem  unusually  bright,  as  we  enter  the  1970s.  However,  we 
must  be  r^listlc  about  our  expected  clientele,  which  I have  attempted  to  characterize. 
We  must  find  ways  to  work  effectively  with  the  students  we  will  get.  They  will  by  no 
means  be  all  pre-engineering  students,  nor  should  they  be. 

As  we  contemplate  the  future  of  Industrial  arts,  the  Important  questions  relating  to 
its  concem  with  technology  would  seem  to  be  these: 

(1)  Do  stud^ts  who  have  developed  understandings  of  one  or  more  technologies  really 
live  more  effectively  than  those  who  never  possess  such  understandings? 

Is  industrial  arts  being  urged  by  its  major  constituencies --students,  parents, 
industrial  arts  teachers  at  the  junior  and  senior  high  school  levels,  school  control 
and  administrative  agencies,  and  the  general  public- -to  view  the  development  of 
knowledge  of  certain  technologies  as  an  important  objective? 

(3)  What  responsibility  should  industrial  arts  assume  for  acquainting  students  with 
technologies?  ^ ® 

'^st  contributions  to  the  generally-accepted  goals  of  elementary  and  secondary 
education  can  Studies  of  technologies  make?  ^ 

(5)  What  knowledge  of  what  technologJ.es  can  be  imparted  to  the  kinds  of  students 
who  will  enroll  in  industrial  arts  classes? 

(6)  How  can  studies  of  technologies  be  conducted  so  that  they  will  be  both  appropriate 
to  the  ne^  of  students  and  in  keeping  with  industrial  arts’  commitment  to  make 
otner  significant  contributions  to  students*  education? 

We  are  literally  awash  in  opinion  concerning  these  questions  but^  at  the  same  time, 
urgently  in  need  of  facts  which  only  research  can  supply. 
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FOOTNOTES 

(1)  US  Bureau^of  ^Education,  Cardinal  Principles  of  Secondary  Education.  Bullefin  No.  35, 

(2)  C.  :^onaas  Oll^,  “Challenges  to  Vocational  Educators  in  the  Total  Educational 

um?rNo.  Quarterly,  Southern  Illinois  University,  Vol- 

(3)  ^^°o^®'^Hudson,  Jr.,  “Engineering  Academics  and  Industry,"  Graphic  Science  (Octo- 
Dr,  Brown  is  professor  of  industry  and  technology  at  Northern  Illinois  University,  DeKalb. 
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V\That  are  the  real  problems  for  today 
classroom  (laboratory)  teacher? 


Joseph  C.  Heuer 

and  Problem  In  making  InstrucUon  meaningful 

L Students  in  view  of  present-day  problems  of  war,  popula^don  explosion 
nf  environmental  pollution,  breakdown  of  law  and  order,  and  deterioration 

especially  since  mostofour  subject  area  of  industry  and  technolopv  is  establish- 
profit  goair  “"“«>utes  m the  above  problems  throng  Im  IndMduafaid  eo^ram 

Curriculum.  The  main  problem  each  teacher  faces  In  curriculum  is  findine  the  nt-onet- 
fundamental  skills  and  modem  technological  skills.  What  should  be 
dropp®d  from  the  curriculum  in  order  to  make  room  for  some  of  the  logarithmic  Increases 

what  m teach“l.d  wtolre®xcl'S®  technological  society?  In  short. 

Student^.  Industrial  education  students  can  be  characterized  most  often  as  under 
SfemTive  Advanced  education-minded  society,  these  studeTs  eSiSr  selecfiS 

cases  are  directed  to,  industrial  education  because  they  lack 
the  desire  or  ability  to  succeed  in  the  very  subjects  which  they  need  most  to  achieve  in 

of^^hi^  to^hefn  rifi**  industrial  education  teacher  faces  the  daily  frustration 

of  trying  to  help  these  weak  students  succeed  in  a subject  area  that  requires  for  real  suc- 

an^art.  b®®^groi^nd  in  academic  subject  knowledge  such  as  math,  sciScerin|llsh 

cvbeSftii^V«?h''n?-^.^^  handcrafts  to  power  tools  to  automation  to 

c progression  has  required  a larger  capital  investment  by  industry  for 

farlhil-  ® non-profit  institution,  has  thus  been  forced  to  fall  farther  and 

whf^H providing  comparable  industrial  facilities  for  its  students*  instruction^ 
or  the  unit  shop?^  better  for  achieving  the  goals  of  industrial  education,  the  general  shop 

. _ While  each  teacher  has  many  administrative  problems  such  as 

obtaining  secretarial  help,  grading,  filling  out  reports,  rewriting  courses  of  study  and 
lesson  plans,  ortering  supplies  and  studying  guidance  and  counseltag  records,  I feel  that 

all  Ae  orohlempf  ^ helping  the  school  administration  to  understand 

all  the  problems  of  Industrial  education  and  to  reach  the  correct  and  best  crucial  deci- 
slons  about  the  future  of  industrial  education  in  public  schools.  The  shortage  of  teachers 
*e  increasing  cost  ^r  pupil  m industrial  education,  as  compared  to  other^subject  areas' 

msuTte^i^rne^S^o^  education  about  itself,  and  the  lack  of  immediate  concrete 

results  m the  *orm  of  occupational  success  of  past  students  are  factors  causlncr  the  cen- 
tral administration  to  look  closely  and  critically  at  industrial  education.  ^ 

Mr.  Houor  reaches  ot  Crown  Point  (Indiana)  High  School. 


What  are  the  real  problems  for  today's 
classroom  (laboratory)  teacher? 

George  F.  Von  Spreckelsen 

to  of  the  major  problems  of  today's  industrial  arts  teacher? 

Itntn  is  **  having  the  laboratory  in  the  basement  or  tacked 

school  wing?  The  answer  is  more  basic  — that  of  attitude,  it  is  the 

hT^me  by  many  educators,  administrators,  those  Involved 

in  &e  creation  of  instructional  materials,  and  our  own  colleagues  that  fosters  and  pro- 
motes many  of  our  existing  problems.  The  influence  of  their  attitude  can  be  felt  dSv 
KdiSlrfaTalS;®  instruction,  curriculum,  the  students,  facilities  and  adm^lstrftlon 
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lasl^ctipn  Inst^ctional  materials  centers  and  school  libraries  contain  an  Inadequate 
nuinber  of  up-to-date  broad- coverage  Industrial  arts  materials.  It  Is  true  that  in  the  past 
materials  niay  have  been  in  short  supply  on  the  market.  That  Is  less  true  today.  Some 
problem  exists  in  getting  the  Industrial  arts  teacher  to  take  time  to  make  selection  of 
supplemental  materials.  The  larger  problem  of  funds  allocated  for  industrial  arts  mate- 
prevalent.  The  advent  of  “Sputnik”  spurred  large  expenditures  for  science. 
Today  the  social  sciences  are  commanding  a major  portion  of  materials  funding.  Consider- 
ing the  Information  ejploslon  In  technology,  the  “cultural  lag”  in  purchased  Industt  ial 
arts  materials  Is  accelerating. 

Suppliers  of  Industrial  arts  materials  do  us  no  favor  when  they  exclude  areas  of  our 
programs.  A classic  example  of  this  occurred  when  a major  “overhead”  transparency 
manufacturer  asked  an  Industrial  arts  teacher  If  he  wasn’t  Interested  in  his  wares,  'fhe 
teacher  replied  that  th^uppller  was  In  the  graphic  arts  business  and  yet  had  no  mate- 
rials for  graphic  arts.  The  supplier  acknowledged  that  this  was  true. 

Ml  H difficulty  is  encountered  by  the  teacher  when  he  finds  his  classes  are  sched- 

uled for  the  convenience  of  the  student  and  the  school  without  regard  for  instruction. 

® with  students  of  mixed  grade  levels  and  experience.  Ad- 

be  advantageous  in  some  classes,  but  only  If  the  Instructor  Is  con- 
sulted and  Is  prepared  for  the  situation. 

curriculum  efforts  are  exciting  and  most  prom- 
change  seeins  to  be  in  practice  In  the  Industrial  arts  labs.  In  spite  of  the 
^ administrator,  many  Industrial  arts  teachers  are  not  receptive 

annroflrh^*  attitude  Md  lack  of  cooperation  greaUy  Impede  any  initiation  of  a new 

approach.  Ihls  is  especially  true  when  previous  and  current  programs  have  not  been 
supported  with  supplies  and  materials.  ^ ^ a noc  oeen 

Students.  We  live  In  an  Industrial- technological  society.  We  justify  Industrial  arts 

“ provide  everyone  with  an  understanding  of 
as  of  consumer  education.  Yet  industrial  arts  teachers,  as  well  as 
me  administrator,  exclude  the  girls  from  our  laboratories.  Surely  their  need  for  industrial 

arts  Is  no  less  Important  than  that  of  boys. 

nnH  absence  of  flexibility,  representative  industrial  equipment,  supplies 

for  ^olled-down  concepts  and  processes  go  only  so  far 

for  a student  until  the  real  thing  becomes  abstract.  Teaching  gravure  in  graphic  arts 
loses  a^eat  de^  In  the  translation,  when  linoleum  Is  the  material  supplied  to  Ae^student. 
nor  further  difficulty  when  planning  and  audiovisual  areas  are 

laboratory.  One  might  presume  more  suidents  would  elect  Industrial 
arts  If  they  could  expect  more  adequate  facilities. 

Many  atoinistrators  still  appear  not  to  regard  industrial  arts  as 
fnd  voinHona1^°H*  2^^®  distinction  between  Industrial  arts 

Standard  equipping  the  industrial  arts  program  Is  the 

JSi  ^ Industrial  arts  teachers 

Snn  science  department’s  receipt  of  thousands  of  dollars,  while  they 

^rchase  nails,  screws,  lumber  and  the  like  out  of  their  own  pockets. 

“ these  attitudes  that  foster  and  promote  problems  for  the  indus- 
beflevJ  lildnJfrS^  answer  is  obvious  - it  Is  his  attitude  that  must  Improve.  He  must 

nhin  Industrial  arts  Is  a valid  part  of  general  education.  He  must  be  receptive  to 

facllftv  muQf^hP  participate  in  seeking  to  improve  Industrial  arts  programs.  H!s 

and  ® shop.  It  must  be  a laboratory  for  learning,  open  to  boys 

begin  to  attack  the  problems  of  instruction,  curriculum,  the 
students,  facilities,  and  the  administration  of  Industrial  arts. 

Mr.  Von  Spreckelsen  teaches  at  Woodrow  Wilson  Junior  High  School,  Terre  Haute,  Indiana. 


A dialogue — industrial  arts  teachers- 
industrial  arts  administrators 


uean  rorci 


conrZ^p^H  problems  of  the  teacher  that  concern  me.  Some  of  the  major 

concerns  deal  with  the  area  of  curriculum.  ^ 
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1 feel  we  need  time  to  develop  more  meaningful  experiences  that  place  the  students 
in  the  roles  of  industrial  practices.  Consequently,  we  bring  or  simulate  the  environment 
of  industry  into  the  classroom  for  the  sti’-dent  to  experience.  In  this  way  the  student  is 
introduced  to  what  it  is  like  and  to  how  he  might  feel  as  a participant  in  that  specific 
activity.  Given  a broad  scope  of  realistic  experiences,  the  student  should  have  more 
information  with  which  to  analyze  himself  and  make  a more  meaningful  career  choice. 

Such  instructionnl  materials  have  been  developed  by  various  curriculum  projects, 
but  most  of  the  emphasis  ..as  been  focused  at  the  junior  high  school  student.  So  now  there 
is  a dire  need  for  continued  development  at  the  high  school  and  elementary  school  level, 

it  is  important  that  industry  be  involved  in  developing  these  materials.  This  presents 
many  problems  with  respect  to  identifying  people  who  can  help,  and  in  interpreting  the 
technical  story  industry  has  to  tell  in  a form  that  is  acceptable  and  meaningful  to  youth. 

The  developed  instructional  materials  are  important  tools  for  the  teacher.  They 
provide  a basic  program  from  which  to  build.  Instead  of  channeling  the  teacher,  they 
could  free  him  to  concentrate  more  on  his  teaching  skills  and  give  him  the  opportunity 
to  create  more  meaningful  activities  for  his  particular  group  of  students.  Good  instruc- 
tional materials  can  help  the  teacher  who  has  problems  with  disorganization  and  p>oor 
planning.  If  more  of  a guide  or  structure  can  be  put  into  the  hands  of  the  teacher  who  has 
a problem  planning  and  Identifying  what  he  is  going  to  teach,  he  can  present  a more  mean- 
ingful and  organized  experience  for  his  students.  Consequently,  the  lessons  presented 
are  more  acceptable  to  the  students,  and  this  improves  discipline  and  class  organization, 
which  will  raise  student  interest  in  taking  industrial  arts  courses. 

I feel  one  problem  in  instruction  and  curriculum  is  to  adapt  more  materials  for 
individualized  instruction.  The  industrial  arts  tea-iher  has  contributed  to  this  form  of 
Instruction  by  haying  students  work  on  projects  tha."  are  equal  to  or  a challenge  to  the 
student’s  achievement  level. 

There  are  packaged  matexdals  on  the  market  that  are  programmed  and  that  provide 
die  opportunity  for  the  students  to  move  at  their  own  pace.  We  need  to  investigate  how 
such  materials  can  be  adapted  In  all  our  programs  and  involve  teachers  in  developing 
them.  This  lends  itself  to  the  problem  of  the  need  for  more  in-service  and  pre-service 
training  of  teachers.  There  is  a need  for  developing  instructional  objectives  and  activities 
that  will  provide  meaningful  experiences  that  represent  industrial  technology  in  today’s 
industrial  world. 

Along  with  the  developing  of  skills  in  identifying  and  writing  instructional  materials, 
teachers  need  to  become  more  informed  about  how  to  make  the  best  use  of  instructional 
media,  such  as  sound  filmstrips,  listening  devices,  single-concept  film  loops  and  over- 
head transparencies,  in  their  presentations.  There  is  also  a wealth  of  Instructional 
materials  provided  by  industry  that  needs  to  be  secured  and  made  available  for  teachers* 
use.  Therefore,  the  time  to  identify  the  most  effective  use  of  these  media  and  skill  in 
presenting  them  is  another  problem  of  organization  and  in-service  training. 

In  order  to  accommodate  a variety  of  activities  or  to  implement  different  programs, 
facilities  must  be  flexible.  By  flexible,  we  mean  that  machines  and  work  stations  need 
to  be  Installed  so  they  can  be  moved  from  one  position  to  another.  This  means  that 
utilities  and  electrical  service  must  be  available  in  many  areas  of  the  room.  This  does 
not  neea  to  present  a major  problem  when  planning  future  facilities,  but  in  existing  facili- 
ties where  all  equipment  was  installed  with  rigid  conduit  and  sec  permanently  in  place, 
it  is  sometimes  difficult  to  be  flexible.  It  is  often  easier  for  the  teacher  to  leave  the 
facility  as  it  is  and  continue  teaching  the  same  pirogram  and  activities  than  it  Is  to 
analyze  the  situation  and  adjust  where  he  can.  The  problem  of  planning  and  making  pro- 
visions for  change  in  facilities  to  implement  change  in  instructional  progr&nis  can  be 
frustrating  and  time-consuming  for  the  teacher. 

The  problem  of . maintenance  and  housekeeping  is  one  that  confronts  us  constantly. 
In  most  larger  school  systems,  maintenance  is  done  by  a special  employee  who  is  sum- 
moned through  a work  order  which  is  initiated  by  the  teacher.  This  pv'^ents  the  problem 
of  having  a machine'  out  of  order  while  waiting  for  die  work  order  to  be  filled.  Smaller 
school  systems,  who  do  not  have  die  provisions  for  a maintenance  man,  view  dilc  as  a part 
of  the  teaching  assignment,  so,  in  either  case,  preventive  maintenance  programs  are  a 
necessary  part  of  the  industrial  arts  teacher’s  training. 

Special  programs  with  varied  activities  present  a problem  for  teachers  in  buying 
materials  and  equipment  with  which  they  have  not  previously  dealt.  This  means  finding 
the  proper  specification  of  the  product  and  identifying  a vendor  from  which  to  buy  it. 
This  can  be  very  time-consuming  for  the  teacher. 
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I feel  we  have  a problem  in  some  localities  as  to  where  the  Industrial  arts  teacher 
stands  in  the  eyes  of  administration.  Does  the  high  school  administrator  view  his  indus<- 
trial  arts  program  as  a strong  segment  of  general  education  for  the  students  to  become 
well-informed  Citizens,  or  does  he  feel  that  this  is  a program  specifically  to  train  students 
to  enter  employment?  Keeping  the  administrator  informed  as  to  the  proper  objectives  of 
industrial  arts  is  a problem  that  most  teachers  encounter. 

In  summarizing  some  of  the  real  problems  that  concern  everyday  industrial  arts 
teachers,  I would  emphasize  curriculum  development,  instructional  methods,  identifying 
various  nieans  of  adapting  facilities  to  make  them  more  flexible,  and  for  the  industrial 
arts  teacher  to  identify  himself  as  an  equal  member  of  the  Instructional  team  that  is 
educating  children,  and  to  become  an  active  member  of  that  team. 

Mr.  Ford  is  associated  with  the  Cincinnati  (Ohio)  Public  Schools. 


Industrial  arts  teachers-industrial 
arts  adnxinistrators;  a dialogue 


O.  Frank  Haynes 

In  my  ^scusslon  today  you  will  notice  my  concerns  seem  to  shift  from  those  of  a 
teacher  to  those  of  an  administrator,  and  back  again  to  a teacher.  This  seems  logical, 
because  what  concerns  the  teacher  should  concern  the  industrial  arts  administrator,  and 
our  discussion  will  prove  to  sustain  this  belief. 

With  your  permission,  I w'ould  like  to  share  with  you  some  of  my  concerns  in  (1)  in- 
struction, (2)  curriculum,  (3)  students,  (4)  facilities,  (5)  administration.  Although  these 
categories  overlap,  an  expression  of  each  seems  to  be  in  order. 

Insi^cripn.  In  the  area  of  Instruction  a vital  concern  Is  that  of  keeping  abreast  of 
inst^ctional  materials  and  methods  which  are  proving  to  be  worthwhile.  How  does  a 
teacher  review  and  evaluate  the  volumes  which  are  being  written  on  the  various  industrial 
arts  programs  in  progress  at  die  present  time? 

How  does  a teacher  keep  abreast  of  the  new  audio-visual  materials  and  hardware 
being  developed? 

How  does  a teacher  keep  his  resource  material  up-to-date? 

^hat  kinds  of  instructional  methodology  challenge  students  to  do  Independent  study? 

Fmw  can  a teacher  feel  comfortable  in  utilizing  newer  methodology  of  Instruction 
when  he  has  not  been  taught  and  encouraged  to  use  them? 

These  are  a few  of  the  concerns  in  the  area  of  instruction. 

QiU3lcuhim.  Curriculum  poses  a real  concern  to  the  good  industrial  arts  teacher, 
regardless  of  what  grade  level  he  teaches.  The  curriculum  must  be  adaptable  to  the  wide 
range  of  Interests  and  abilities  of  the  students,  it  must  be  evaluated  and  revised  constantly 
to  keep  It  up-to-date.  It  must  be  relevant  to  the  learner  and  the  society  In  which  he  must 
^^st  reflectindustry  today  and  tomorrow  to  satisfy  our  Industrial  arts  objectives. 
Teachers  a^  concerned  with  keeping  the  curriculum  updated.  Teachers  are  forced  to 
analyze  cuj^culum  to  keep  a current  "live"  industrial  arts  program,  and  teachers  are 
concerned  that  time  la  not  available  to  do  constructive  curriculum  work. 

day-to-day  teaching,  "students"  is  the  prevailing  concern.  How  do 
you  motivate  this  student  to  do  something  constructive?  How  do  you  get  John  Interested 
^ activity?  How  can  I teach  Charles  to  be  more  safety-conscious?  How 

can  I give  a written  test  to  Jack,  a non— reader?  How  can  I get  a class  of  27  or  30  students 
involved  in  constructive  activities  with  22  work  stations?  How  can  I utilize  other  depart- 
ments wlAin  die  school?  How  can  I make  better  use  of  our  community  resource  people? 
How  can  I design  a program  which  will  challenge  the  more  capable  and  at  the  same  time 
be  a worthwhile  program  for  the  average  and  below-average  student? 

These  are  concerns  of  die  classroom  teacher.  These  are  concerns  for  the  adminis- 
trator. You  will  notice  that  I did  not  supply  the  answers. 

i^cilities.  While  attending  a recent  Industrial  Arts  Supervisors  Conference  at  Indiana 
Stete  University,  a group  of  industrial  arts  supervisors  were  challenged  to  design  a cur- 
riculum and  facilities  for  the  emerging  middle-school  concept  of  grade  grouping.  The 
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seemed  to  be  flexibility.  I believe  the  industrial 
i ® designed  for  maximum  flexibility,  and  the  space  can 

flmng  ii  ?aSlli^r®^?^^^  to  fit  the  curriculum  and  program,  rather^an  the  cu^^lculum 

whlclf  remain  in  however,  does  not  solve  the  problem  of  the  numerous  facilities 

^ f-  ^ ^ arrangement  throughout  the  life  of  the  building.  Construction  and 

of  "tax^d^Uars^  expensive  undertakings  and,  as  we  are  all  aware,  require  the  expenditure 
j / believe  It  is  the  responsibility  of  everyone  engaged  in  industrial  arts 

coIS^unfrv  ^ program  to  the  pupils,  parents,  teLhers,  administration  and  thS 

the^?me^om^^for*rf*m^^ri^5^°^^*^  possibly  can  in  our  existing  facilities,  and,  when 
improved  faSlitiiSr  construction,  we  wUl  be  in  a much  better  position  for 

in^  I stated  in  the  beginning  of  this  presentation,  I find  myself  swltch- 

tratnr  t’m  administrator  to  that  of  a teacher  and  back  again  to  an  admlnls- 

f K this  takes  so  long,  o? why  I hav^to  wait 

uling  te^SSr  mSLe^^fm  with  budget,  equipment,  sched- 

rt!™*  o K H morale,  student  load  and  an  adequate  supply  of  well-trained  teachers  Is 

wan^  understanding  of  each  other's  problems?  Eve^  aS^inisSktoJ 

size  facility,  with  the  best  students,  th^siSlest  cSs 

Jms  materials  and  equipment.  Every  teacher  shares  these  con- 

ofter's  problems  and 

directed  by  the  administration  nor  demanded  by  the  teacher  The 
and  the  puplf.^”'^  exist  where  there  is  harmony  between  the  administration,  the  teacher 

I haire  tried  to  outline  some  of  the  concerns  of  the  administrator  and  the  teacher  In 
essence  these  concerns  are  one  and  the  same.  Both  parties  are  conceSieS  wi?^  SsSfctioi 

an7Se' tSch^eT'T^  and  a P between^th^e  adSSSs^^^tor 

^ ceacner.  It  is  my  hope  that  these  remarks  will  foster  that  better  understandins 
which  must  exist  for  a truly  outstanding  industrial  arts  program. 

Mr.  Haynes  is  with  the  Indianapolis  (Indiana)  Public  Schools. 


*^h©  impl©in©iit3.tioii  of  diff©x©nti3,t©d.  st^ffinQ* 


First,  what  is  differentiated  staffing?  Second,  who  is  advocating  it  and  where?  Xhird 

fourth  wLr?e®  what  are  its  implications  for  indus^a?ed^clflon?  W 

fourth,  wnere  can  you  get  to  know  more  about  it?  * 

a Variety  of  models  exist,  basically  differentiated  staffing  is  a hlerarchv  of 

?nte?e<ft^  are  assigned  to  roles  in  terms  of  tralnilig 

interests,  ability,  career  goals  and  difficulty  of  tasks  to  be  nerformed 

aides  are  organized  in  ordir  to  take  advanta^  of  ieir  rfspecflTe  co?^^^^ 
instruct  and  evaluate  students  in  one  or  more  subJeS  a?SS  DiSe?2Sl£S^^^^^ 

large-^oup  instruction,  small-group  instruction  and  individualized  instruc- 
tion. Differentiated  staffing  can  also  make  Ose  of,  and  is  conc^l^t  flSble 

The  hierarcl?^^  educational  technology  and  other  innovative  methods  and  aids. 

f iT  structured  in  any  number  of  ways  to  suit  the  needs  of  various 

situations.  A list  of  ^e  different  Job  classifications  mi^t  include:  The  Master  Teacher 

lion%  TSachS?\!d?lnd  Associate  Teacher,  Intern,  Student  Teacher,  ParaprofesI 

rf>-  ^fferentiated  staffing  provides  meaningful  career  ladders  for 

.eu^hers.  It  allows  teachers  to  advance  and  still  remain  in  the  classroom. 

a . advocattag  differentiated  staffing  and  where?  One  of  the  earliest 

leaders,  and  the  one  who  could  be  considered  most  responsible  for  its 
P.  ° acceptance,  is  Dr.  Dwight  W.  Allen,  Dean  of  Education  at  the  Unlversltv  of 

'amraf  mm  ^^riv  preliminary  work  was  at  Stanford  University,  ? it 

. atural  mat  early  acceptance  came  in  California.  Differentiated  staffing  has  been  imnle- 
mented  in  Temple  City,  California,  under  the  leadership  of  Fenwick  English;  in  Founmin 
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Valley,  Califorrila,  under  Superintendent  Edward  W.  Beaubier;  and  in  Kansas  City.  Mis- 
souri, under  Assistant  Superintendent  Donald  Hair.  It  has  also  been  implemented  in  sev- 
eral elementary  schools  in  the  Fhr  West. 

...T-  prominent  leaders  and  advocates  are:  Ronald  Corwin,  Ohio  State;  Roy  Edelfelt. 

NEA;  Charles  Olson,  Lawrence  High  School,  Kansas;  Alvin  Lierheimcr,  New  York  State 
Edut-ation  Department;  and  Joseph  Arnold,  Ohio  State  University;  and  many  others  too 
numerous  to  mention  at  this  time. 

Differentiated  staffing  has  also  been  advocated  by  both  the  National  Education  Asso- 
ciation and  the  American  Federationof  Teachers,  each  of  them  cautioning  that  tlie  success 
of  such  a system  will  depend  upon  its  development  by  the  teachers  themselves  and  involve- 
ment in  its  planning.  The  prognosis  for  this  is  bright,  since  differentiated  staffing  em- 
braces this  notion.  Differentiated  staffing  is  characterized  by  its  decentralized  decision- 
making, rejecting  the  concept  of  central  authority  as  a method  of  controlling  people. 

In  addition  to  the  professional  organizational  support,  differentiated  staffing  is  beine 
advocated  and  supported  by  the  education  departments  of  some  states.  Among  'hose  of 
which  I am  aware  are  Massachusetts,  Vermont  and  Utah. 

My  third  point--Why  is  differentiated  staffing  emerging  as  an  answer  to  some  of 
today  s educational  problems?  Well,  differentiated  staffing  recognizes  that  teachers  are 
not  all  alike,  even  though  in  most  of  today's  schools,  teachers  are  treated  as  though  they 
interchangeable  parts.  The  expert  teacher,  the  incompetent  and  the  new  teacher  are 
all  charged  with  similar  responsibilities,  and  these  basic  responsibilities  remain  the 
same  for  their  entire  teaching  career.  Therefore,  ambitions  teachers  have  nowhere  to 
advance  except  into  administration,  either  in  education  or  in  industry,  and  away  from  the 
classroom. 


Differentiated  staffing  gets  at  the  problems  of  education  by  (1)  providing  a structure 
wherein  higher  pay,  recognition  and  advancement  are  given  according  to  well-defined 
teaching  and  supportive  roles  and  accompanying  responsibilities,  by  (2)  providing  a struc- 
re  wherein  innovative  methods,  lairge-group,  small-group  and  individualized  instruction 
and  other  means  of  optimizing  instruction,  can  be  tailored  to  meet  community,  school 
and  student  needs,  and  by  (3)  more  clearly  defining  teaching,  non-teaching  and  super- 
visory responsibilities,  whereby  differentiated  staffing  can  facilitate  more  accurate  hiring 
of  people  to  perform  duties  commensurate  with  their  skills  and  abilities. 

Finally,  the  implication  of  differentiated  staffing  should  be  apparent  to  all  of  us.  The 
industri^  educator  ic  better  equipped  with  leadership  traits  and  the  ability  to  command 
large  salaries  outside  of  education  than  most  other  teachers.  It  is  in  industrial  education 
where  there  is  still  a great  shortage  of  qualified  instructors.  Therefore,  we  need  to  ke-'O 
our  industrial  education  teachers  in  the  classroom. 


TTie  emergence  of  many  plans  to  Interpret  industry  at  the  industrial  arts  level,  such 
as  the  Galaxy  Plan,  the  lACP,  the  American  Industry  Plan,  the  Alberta  Plan  and  others, 
seems  to  be  tailor-made  for  differentiated  staffing.  Such  plans  need  the  versatility  and 
flexibility  that  differentiated  staffing  can  offer. 

At  this  point,  let  me  say  that  time  just  does  not  permit  me  to  elaborate  further.  Please 
let  me  urge  you  to  become  more  aware  of  what  is  happening  in  differentiated  staffing. 


Mr.  Takis  leaches  al  Ferndale  High  School,  Ferndaie,  Michigan. 


L0dd0rship  and  dir0ction  for  providing 
local  in-servic0  programs 


Robert  O.  Beauter 

As  an  advocate  of  flexibility  in  teaching,  1 believe  that  the  new  trends  in  industrial 
arts  CM  ^ly  bring  industry  into  our  programs.  Some  of  the  old  ways  are,  in  my  esdma- 
on,  still  useful,  and  I do  not  advocate  dispensing  with  them  completely,  but  using  them 
as  a supplement  to  other  methods.  f j,  e, 

As  a supervisor,  the  first  problem  was  to  convince  myself  of  their  value.  I had 
listened  to  two  excellent  presentations  on  the  subject  by  people  involved  in  the  programs, 
and,  frankly,  1 still  wasn't  quite  convinced.  & 


O 


dustrYa'’nr«”,°?‘^J?ona  Scalse  Sf  In  In- 

course.  I felt  that  the  least  I qFiohIH  instructors  who  were  taking  the 

in  a knowledgeable  manner  ^ discuss  these  methods  with  them 

IIeve"SSnVXe?a  fn  ™d  I be- 

rattrSrrj  cSuX  goodnaas  I am 

they  Sid ‘5tnoubS’th"a°ywoll^^^^^^  in  tha  program,  and.  If 

axperianS  f^m  “?v«a!  Zlefl  *"l  aarthIfS.'’"  *"  “ "orthwhUa 

occurred.  ^ because  of  the  fellowship  and  sharing  that 

had  2'hlaXlc!  unS§ftraSap^r?Lton' 

reporting  OH  the  "high  wheeler".  ’ cycle  . He  was  constructing  a model  and 

was  dSv$i?D2t''^A«  i”  spotted  a "high  wheeler"  outside  a bicycle  shop  as  he 

Ail  D^oiS:?  Xhi.,  K home,  he  called  Ae  teacher  who  was  wo^kA?  on 

?5^  * teacher  Aen  went  to  study  Ae  "hleh  wheeler"  worKlng  on 

on  the  subject.  ^ *mber  of  a person  who  could  offer  advice 

subj™^  sharing  dovaloped  a camaraderie  that  turned  Into  enthusiasm  for  the 

in  th|3!a^"s:?r°"hittr“"^^^^^^^^^  he  could  caU  on  anyone  else 

as  a resourcf^l5on“l?  toy^’Jven'Sf  t^r*tho®ol%sLSif® 

SlLmir-  tnSe  aT^would  be 

put  to  work  In  Aelr  schools  bvAe  one <5  who  HoH  ^ tt^uenc^  whenAey  saw  Aese  meAods 
Aat  Aere  have  alread^blen  Ane?een^^^^^  ™s  was  evident  in  Ae  fact 

my  school  system  alone.  participation  In  Ae  next  class,  from 

to  appreciate  what  ^u^c^do*  wfA^  them!  ®^P°sed  first-hand  to  Aese  meAods  A order 
It  wlJ'lfe”li^-a,’' mi!™  “"'^“"“"Sh^hasbetn  the  physical  facilities  and.  In  aU  probabUlty, 

lnner'!cl5'sclS;isT!J'!;fr^c“n!J3?ne°d'  slwban'rch"^?’^  ^^^^y 

schools,  and  eleven  arc  Juntor  Ugh"  >>‘8^ 

Most  of  Ae  shops  are  general  unit  shops,  wlA  Ae  avc»ravc»  iunioT-  laitri,  i,„  a 
SiSc  ST  hius  drafting.  In  mLt  )unlorhl»|ois!’dL"fL&"|/^^^^ 

Norfolk  faciliti^  consist  of  Ae  foUowAg  combAations: 

1 general  shop  AcludAg  drafting 

2 general  shops  plus  draftAg 

1 wood/metal  - draftAg,  electricity/graphics 
1 wood  - metal  - drafting 
1 wood  - metal  - draftAg  - graphic  arts 

4 w^d  moral  ~ d^&^Aig  - graphic  arts  - electricity  (1  room,  5 teachers) 
wirh  rhf^  " ' electricity  - graphic  arts/draftAg  ^ 

Aat  Sr  caSaiII  rhr°  senior  high  schools  which  have  automotive  shops  and  one 

diaftAg!  ^l^^^^lelty,  Ae  composition  is  wood,  metal,  electricity,  gi-aphil  arte 

I would  say  Aat  Als  is  quite  typical  of  older  cities  of  anv  size 
impossAli^^  changes  A such  physical  lay-oucs  and  equipment  would  be  financially 
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The  main  problem  would  seem  to  be  how  to  adapt  existing  facilities  to  these  new 
approaches. 

These  modem  trends  are  still  so  new  to  us  tliat  we  have  not  had  the  opportunity  to 
exploie  all  the  possihilities  for  solving  the  problems  with  which  we  are  confronted. 

Some  areas  create  virtually  no  problem.  This  is  very  true  of  the  wood  and  metal 
areas. 

Electricity  does  not  offer  too  many  obstacles,  as  witness  the  fact  that  two  of  the 
teachers  most  successful  with  th>ese  methods  are  in  this  area. 

Drafting  would  seem  to  have  some  handicaps,  but  not  for  a versatile  teacher. 

Design  of  a major  project,  such  as  a small  shopping  center,  with  each  student  handling 
different  aspects  as  in  an  architectural  firm,  is  one  approach. 

Reports  could  cover  such  areas  as  financing,  progress,  materials,  equipment,  speci- 
fications and  test  performed. 

The  opportunities  to  bring  in  guest  speakers  are  unlimited  in  this  area. 

Other  classes  might  work  on  the  redesign  of  existing  man-made  Items. 

Grapliic  arts  would  seem  to  have  its  greatest  opportunity  in  mass  production,  and, 
with  the  cooperation  of  the  rest  of  the  department,  otoer  aspects  can  be  more  fully  ex- 
plored. 

Concepts  other  than  those  we  have  concentrated  on  would  seem  to  hold  more  possi- 
bilities for  the  graphic  arts  and  sho'-’d  be  utilized  in  the  other  areas  as  well. 

We  still  have  much  work  to  do,  and,  if  we  remain  flexible  and  apply  the  best  of  the 
various  approaches,  we  will  be  able  to  find  a modem  approach  that  can  be  utilized  in  each 
area  of  our  existing  facilities. 

We  are  always  talking  about  getting  involved  with  the  other  areas  of  irxstruction,  but 
seldom  is  anything.done  about  it.  No  greater  opportunity  ever  presented  itself  than  these 
approaches  to  industrial  arts  for  accomplishing  that  objective. 

The  most  curious  people  in  the  world  are  children,  especially  at  the  elementary  level 
and  early  junior  high.  Then  this  curiosity  seems  to  disappear.  Could  we  be  killing  it  with 
programs  that  will  not  allow  them  to  satisfy  their  curlosdty  because  of  stereotyped  pro- 
grams that  tell  them  what  they  must  learn? 

Natural  curiosity  is  one  of  the  greatest  motivating  factors  in  education,  and  the  trends 
which  we  are  discussing  here  can  serve  as  a vehicle  for  this  curiosity. 

A couple  of  years  ago,  one  of  my  instructors  came  to  me  with  a plan  for  updating  our 
curriculum.  It  was  well-planned  and  included  the  utilization  of  people  from  ali  areas  of 
instruction.  College,  state  department,  local  personnel  in  charge  of  instruction,  and 
teachers  were  to  be  included. 

The  Instructor  did  most  of  the  work,  with  me  adding  an  official  endorsement  where  It 
was  proper.  It  was  a successful  venture. 

What  has  this  got  to  do  with  the  topic?  Only  that  if  you  are  convinced  as  a teacher, 
then  sell  your  supervisor  using  the  same  technique,  being  sure  that  the  plan  is  thorough 
and  professional. 

I doubt  that  self-instruction  in  these  areas  would  be  adequate.  What  is  needed  is  a 
good  In-serv'lce  program. 

Mr.  Beaufer  is  with  the  Norfolk  (Virginia)  Public  Schools. 


Implementing  the  new  curriculum 
patterns  into  laboratory  practice 


Mark  Delp 

I was  recently  asked  for  my  own  honest  opinion  on  what  is  now  being  termed  the 
New  Industrial  Arts»\  That aeemec^ 4^..  nle enough.  I said,  “I  am  for  it.*'  That  question 
led  to  tne  one  that  v/as  really  hard  to  wer.  "Why  are  you  for  it?"  I was  asked.  This 
was  « dliferent  question  and  couidivstt:  be  answered  in  one  sentence.  There  are  as  many 
ats  there  are  changes  cm  in  industry  today.  In  other  words.  It  would  be  Im- 
nosrtfiiR  to  enumerate  them  all.  43  not  a "cop-out",  as  my  students  would  call 

xt,  hecatase  I do  intend  to  try  to  enumerate  some  of  them  for  you  as  I show  you  what  we 
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'“ward implementlngthe -New Industrial  Arts”  ,n  Prince  William  County, 

doing  at  Gar-I^eld  Hlg^SchooI^an^in^I^n(m'^‘nf  presentation  on  what  we  were 
Arts  Association  last  summer,  the  other 

a question-and-answer  period.  One  of  the  firi^f  mf  Panel  and  1 were  subjected  to 

dedicated  but  puzzled  teacher  He  ask^rf  mf  -f  questions  was  directed  to  me  by  a very 
I could  not  help  but  rep!?  STt'l  wL  ^ ^ just  for  change's  sJ^7. 

is  chl"niVave?y‘ry',  ^"d  d?y  mo^  world  around  us 

change  that  we  must  change  or  become  extinct  last.  It  is  for  the  sake  of  this 

temporary  industry,  we  must  change  as  it  changes  ession.  If  we  are  to  teach  con- 
tinually. ^ Changes  and  in  such  a way  so  as  to  change  con- 

when^tifat'f?fs’'"dr^imge  wh^^^  fo£stry'ffil^”®'J^e  scoops  was  excellent 

complete  items  from  beginning  to  end  is  nearlvT?f!i  f \ "Jf craftsmen  to  make 
try  is  concerned.  Therl  is.  howevSr  a large  indus- 

and  how  It  operates;  for  people  who*can  determiff*^  people  who  understand  industiy 
trlally-oriented  societyof  Jurs  to  its  andfoeffh^^^  they  might  fit  into  this  indusl 

A^  can  bring  dils  a^Lul  lo  a 

a ““V  “«'ar  dilngs.  Ir  la 

you  stop  hunting  wayt  to  get  to  mofrS^nle^rf  n J^tit  when 

very  limited  use  to  your  students  To^hp  of  beneficially,  you  are  stagnant  and  of 

industry  in  an  effect!??  Jay  ® "^tist  each  contemporary 

when'^THEY°thiSf!f£it^thI?^a^!Lra^^  ^terested.  They  are  interested 

ttdlk  it  into  them.  Students  1[Lm\y  dmlS®  relevan,  and  when  teachers  aren’t  trying  to 

gram  may  “uf  a^d  whaMs"'^^^^^^  whereas,  a traditional  pro- 

ing  a number^^ifftreSZeftodoI^es  mtluSJ.?  «oSn  n®T  Industry  employ- 

rc-ss  s ss.'is’.rrs 

- r.ris  -.sz™ s2 

with  a few  exceptiSff.?  ^maiufolmring^^TOnstruS  available  in  Prince  William  County, 
l”g  and  graphic  arts.  Materials ?nd  electronics,  draft- 

wiU  be  available  in  my  high  school  nex!  year  school  already  and 

thanl!?!fo?xplafo\x’'  -ho^lcl  depict  our  program  more  accurately 

(Slide  presentation  and  explanation  of  program! 

effective  way?  TbelfelTe^??do^%h?y  contemporary  industry  in  an 

ways  are  likely  to  be  found!  L^ewise  MI  JfS,  ^ 

teachers,  nor  with  all  students  but  the  mft-of-o  ^ work  equally  well  with  all 

are  capable  of  doing  and  are  likely  to  do.  ° ^ have  at  hand,  the  better  the  job  we 

bellev;  ir*ls“N^f„d?n4ui  Arm®^“I  S2;eTw'Srwo‘’r-‘^^^^  " what  you  are  doing.  I 
for  them,  it  has  worked  for  me.  oeueve  it  will  wor.w  for  my  students.  If  it  works 

Mr.  Delp  teache.  ot  Gar-Field  High  School,  Woodbridge,  Virginia. 


A classroom  teacher  in  the 
role  of  a teacher  educator 


Michael  R.  Morton 

(The  beginning  of  the  presentation  is  a slide-tape  narrated  series  of  the  historical 
approach  as  carried  out  at  Washington  Irving  Intermediate  School  in  Fhirfax  County, 
Virginia.) 

Today’s  families  move  on  the  average  of  once  every  five  years,  written  research 
doubles  every  eight  to  ten  years,  and  old  jobs  are  done  away  with  and  new  ones  created  at 
an  increasing  rate  of  speed.  The  general  industrial  arts  laboratory  was  developed  to 
broaden  students'  experience  and  understanding  of  industry  and  technology  by  studying 
their  organizations,  material,  occupation,  processes  and  products,  along  with  the  problems 
and  benefits  resulting  from  this,  our  industrial  society. 

During  the  history  of  industrial  arts,  the  demonstration  has  been  the  major  means 
of  instruction,  with  the  teacher  the  major  source  of  information  to  be  learned  and  the 
project  the  primary  measuring  stick  for  evaluation.  Today,  however,  almost  every  per- 
son in  America  is  dependent  on  our  industrial  base  and  needs  to  understand  more  about 
industrialization  than  learning  the  parts  of  a half-dozen  machines  used  in  a home  workshop. 
Therefore,  what  concepts  and  mental  skills  a student  takes  from  our  class  are  more  im- 
portant than  the  project  he  holds  in  his  hand.  All  too  often  in  our  past,  the  only  instruction 
from  the  teacher  was  in  the  form  of  material  to  be  memorized,  such  as  lists  of  machine 
parts,  safety  rules  and  demonstration  steps  geared  to  projects  pre-conceived  by  the  in- 
structor. 

This  is  fine  for  project  instruction,  but  today  projects  and  the  few  skills  developed 
in  their  making  are  not  enough  in  themselves. 

Twenty  years  from  now  I will  not  be  proud  of  myself  or  of  industrial  arts  if  men  are 
still  pointing  to^  the  lamp  or  table  in  their  house  and  saying,  “That's  what  I learned  in 
industrial  arts.''  I hope  what  the  student  associates  with  industrial  arts  will  not  be  as 
tangible  or  as  easUy-destroyed  as  a lamp.  We  need  to  add  new  tools  of  instruction  for 
teaching  concepts,  for  developing  research  skills,  for  improving  inquiry  methovds,  for 
developing  individual  instruction  techniques,  and  for  showing  students  that  all  subjects  are 
needed  and  integrated  together  in  “life".  I like  to  think  of  a teacher  as  having  a “tool 
box  full  of  instructional  methods  of  v/hlch  he  is  skilled  in  the  use  and  can  recognize  when 
to  use,  just  as  the  professional  golfer  looks  over  the  lie  of  his  ball  and  selects  which  club 
to  use.  We  must  have  more  than  one  club  in  our  renertoire  than  the  project  method.  We 
professional  educators  should  have  a proficient  command  of  many  teaching  methods,  as 
the  professional  golfer  has  command  of  the  clubs  in  his  golf  bag.  Examples  of  teaching 
methods  are  the  unit  historical,  the  group,  the  contemporary  unit,  line  production,  and 
research  arid  development.  Diagnosing  when  to  use  which  technique  can  be  compared  to 
a doctor  diagnosing  the  correct  therapy  for  a patient.  Where  a carpeter  used  nails,  glue, 
screws  and  paints  to  construct  his  work,  the  professional  educator  should  call  on  16mm 
films,  single-concept  films,  transparencies,  educational  TV,  magazines,  books,  guest 
speakers,  libraries,  museums,  computers,  and  an  endless  list  of  resources  limited  only 
by  the  imagination. 

These  teaching  methods  and  tools  are  not  things  which  can  be  learned  and  used  pro- 
fessionally by  hearing  about  them  or  by  seeing  them  demonstrated,  just  as  the  professional 
golfer  does  not  learn  by  listening  and  seeing  alone.  Involvement  is  the  most  effective 
method  of  Instruction  and  is  a must  for  educators  to  use  in  this  age  of  accountability. 

The  teacher  must  not  only  be  shown  and  told  how  a teaching  approach  should  be  done, 
but,  most  importantly,  he  must  experience  the  problems,  techniques,  frustrations  and 
joys  of  learning  to  teach  by  doing. 

In  Virginia  the  complexion  of  industrial  arts  is  changing,  under  the  leadership  of 
State  Inc^strial  Arts  Supervisors  Tom  Hughes  and  Marshall  Tetterton.  Virginia  State 
College  is  offering  a graduate  course  which  instructs  industrial  arts  teachers  in  how  to 
implement  new  techniques  in  industrial  arts  instruction.  The  tuition  is  paid  for  by  the 
State.  It  is  hoped  that  this  program  will  eventually  reach  all  of  the  State's  industrial 
arts  teachers.  The  program  follows  closely  one  begun  in  Fhirfax  County,  Virginia,  where, 
under  the  leadership  of  Lou  Godla  and  George  Litman,  Fhirfax  County  paid  the  teacher's 
tuition  to  travel  to  the  University  of  Maryland  and  take  a similar  course. 
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Beginning  this  past  fall,  the  practicum  course  was  given  In  four  areas  of  v^T-triTl^o 

course  and  Fairfax  County  who  had  taken  the  University  of  Maryland 

course  and  developed  skills  in  Implementing  the  Maryland  nrcgram  'Thia  ar»iHrtCT  i-h« 
course  is  being  taught  in  five  locations  around  the  StM^  program.  This  spring  the 

and  teaching  force  In  new  methods  of  instruction 

broaden  nnr  hlV**  ^ program  that  has  proven  itself  successful  but  to 

mooi-  rhi  ^ ^ other  instructional  techniques  as  well.  1 hope  that  in  the  near  future 

aonllcarifS  f incustrial  arts  teachers  hired  in  the  Old  Dominion  will  be  trained  in  the 
fo  of  instructions.  However,  one  course  is  not  the  conmfete  a^A;re5 

technological^ge.  all  Virginia's  students  for  our  Industrial  and 

not  w^"t  to  follows  closely  the  Maryland  Plan;  however,  we  do 

ft?  thinking  to  one  program.  We  feel  that  the  more  teaching  technloues 

needs  of  Virv^a^n^  better  job  they  will  do  in  meeting  the  individual 

arts  leaders  ^ stumbling  block,  however,  is  college  industrial 

*ey  Industrial  arts  but  do  not  practice  witat 

Mr.  Morton  teaches  at  West  Springfield  High  School,  Springfield,  Virginia. 

Effective  teaching — how  to  do  it 

Robert  M.  Wilson 

effective  teaching,  regardless  of  field,  seems  to  reflect  a theory  or  model 
rnd1^*o^?a  ““f  ““=>^8  <I“«e  often  sSSa^IlSl^a^ 

teaching  Presenting  a model  for 

the  preaented  by  Ruth  Strang(l),  is  a model  which  tocuaes  upon 
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the  student.  The  teaching  always  starts  with  one  or 
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the  organism, 
more  O's. 

Jllf  which  the  student  finds  himself.  S's  usually 

are  controlled  entirely  by  the  teacher.  ^ 

the  student's  response  to  the  teaching  situation. 

the  trace  or  impression  that  the  response  leaves  on  the  nervous  system, 
the  perceptions  which  the  student  develops  from  repeated  experiences. 

continues,  always  starting  witia  a learner  who  brings  to  his  learning 
situations  numerous  perc  which  have  been  previously  aeveloped.  ^ ® 

S From°wS«r  ^ raise  several  questions  and  attempt  smne  answers, 

nercentirn^  If  motivation  for  learning  come?  Obviously  from  previous 

teachers  are  perceived  as  unfair  and  dull,  then  motivation  will 
be  difficult.  If  previously-developed  perceptions  reflect  feelings  against  leaminv  the 
cS."mke*(Jace“‘‘  “ acUviaeu  m mcSy  those  perceptions  Lfoin:k-l”fa?V,£g 

the  ‘‘S'* 'Tlthiujto^ih^^^  IS  appropriate?  Only  the  person  who  selects 

Hrfn  ^ student  is  often  b^  for  not  being  able  to  meet  the  teaching  situa- 

sSen^in  ^ situation  S whi?h  Ae 

bo  h™  the  student  does  not  respond?  He  always  responds.  Many  times  however 

nIr?eDtiOTs''^®^S?to®  wish.  However,  he  responds  in  reference  to  his  previous 

th  Jto  ® respor.fc.es  are  and  to  be  ready  to 

restructure  the  lesson  before  Inappropriate  responses  become  firmly-fixed  perceptions 
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(4)  What  happens  when  responses  trigger  conflicting  traces?  Students  seem  to  be 
tmle  to  adapt  to  conflicting  traces.  However,  if  responses  continue  to  generate  conflict, 
the  resulting  traces  will  generate  confused  perceptions. 

(5)  What  do  we  do  about  bad  perceptions?  Perceptions  are  always  time,  and  should 

never  be  considered  bad.  They  are  all  that  they  can  be.  So  we  must  start  by  acceptlnc 
them  as  true.  ^ 

It  now  seems  appropriate  to  cite  several  specific  exansolea  of  how  a teaclier  can  use 
a model  such  as  this  one  to  guide  his  teaching. 

(1)  Accept  and  challenge.  Since  learning  starts  with  the  student,  the  teacher  must 
accept  that  student  as  a learner  who  has  learned  many  things  prior  to  coming  into  a given 
learning  situation.  To  attack,  criticize  or  challenge  a learner  about  his  previously- 
developed  perceptions  does  not  build  a climate  for  the  learner.  In  our  work  with  troubled 
learners,  we  spend  large  amounts  of  time  finding  areas  of  strengths  within  which  the 

can  demonstrate  how  well  he  can  respond.  Once  he  starts  to  feel  comfortable 
with  us  and  with  himself,  we  find  cnat  he  accepts  challenge  and  tends  to  become  an 
aggressive  learner. 

(2)  Teach  before  testing.  Teachers  must  ascertain  what  the  ctudent  has  learned 
ociore  sulyectlng  him  to  test  situations.  Acceptance  of  this  point  will  require  the  teacher 
to  obtain  feedback  which  Is  not  subjected  to  marking  or  grading.  Such  feedback  serves 
to  tell  tlie  teacher  whether  the  teaching  situation  was  appropriate.  Could  the  student  re- 
spond appjroprlately?  Where  did  the  lesson  go  wrong?  Re- teaching  and  restructuring  of 
lessons  which  elicit  inappropriate  responses  are  then  needed. 

(3)  Remove  frustrating  blocks  to  learning.  We  attempted  to  develop  a learning  situa- 
Uon  witli  31  seventh-grade  students  who  could  not  read  well  enough  to  use  their  texts. (2) 
By  removing  the  texts  as  a block  to  learning,  we  found  that  these  students  could  and  did 
learn.  Instruction  was  presented  in  the  form  of  discussions,  experiments,  films,  pictures, 
etc.  As  the  students  talked  about  what  they  had  leam-.d,  their  language  was  recorded. 
By  reproducing  transcripts  of  their  talk,  the  students  now  had  written  material  to  which 
they  could  react.  They  read  It  and  und,iieiooa  It.  The  students  developed  books  for  each 
of  tlieir  subject  areas  — books  which  contained  their  language  and  their  p>erceptlons, 

(4)  Eliminate  oppressive  reactions  to  failures.  Many  teachers  have  been  jn.stlflably 

ac^sed  of  reacting  to  the  failures  of  their  students  with  oppressive  tactics  - “Stay  after 
schwl  - '!>>  three  more  pages"  - “Why  didn't  you  listen?"  - “You  fail"  - “Flunk, 

flunk,  flunk  . Such  reactions  seem  to  reflect  a lack  of  understanding  among  some  teachers 
as  to  who  is  responsible  for  the  student's  learning.  Our  schools  are  full  of  children  who 
are  convinced  that  effort  Is  not  worthwhile  and  that  failure  Is  inevitable. 

In  conclusion,  I urge  all  teachers  to  search  for  a model  for  teaching  and  adapt  their 
teaching  techniques  to  it.  The  particular  model  presented  in  this  paper  ml^t  or  might  not 
suit  yoi^  tKK  it  is  important  that  you  find  one.  Your  sa'  Jents  need  a teacher  who  under- 
stands the  theory  which  supports  Instructional  techniques  which  are  used  to  teach  them. 


FOOTNOTES 


(1)  Stranfo  Ruth,  “The  Reading  Process  and  Its  Ramifications".  Invitational  Address 

1965,  International  Reading  Association,  p.  70. 

(2)  Robert  M.  Wilson  and  Nancy  Barkey,  “A  Modified  Reading  Program  in  a Middle 

School  Journal  of  Reading.  March,  1970,  pp.  447-52. 
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(1)  Fader,  Daniel  N.,  Hooked  on  Books.  1966,  Berkely  Publishing  Co.,  New  York. 

(2)  George  B.  Leonard,  Education  and  Ecstasy.  1968,  Delacorte  Press.,  1968. 

(3)  ^Waotjen  and  Robert  R Leeper  (editors).  Learning  and  Mental  Health  in  the 
ScjiQQls,  1966,  ASCD,  Washington,  DC. 


Dr.  WlUon  fi  dlractor  of  tho  Reading  Center,  Univerthy  of  Maryland,  College  Pork. 
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^ j ^ in-service  teacher 
education  in  cast  metals 


service  program.  you  my  experiences  In  a most  successful  cast  metals  in- 
will be^(rf“Ste?L^t^  believl^manv^or^^^  experiences  In  Milwaukee 

to  those  we  faced.  Now  I know  you  dJ)n"t  nJ.H  problems  similar 

alert  you  to  a source  of  help  of  vvlT?h  vou  mat  hf.^m problems.  Rather,  1 should  like  to 
have  participated  In  the  bi-annual  foundry  seminars  Milwaukee  terchers 

men's  Society  for  the  past  15  years  ^ dfd  no?  American  Foundry- 

local.  Wisconsin  Chapter  until  1966  Vhe  iniHai  n ^ closely  with  officers  of  the 

the  president  of  the  local  Wisconsin  ChameroV^  °f  « I^«er  from 

superintendent  of  schools  in  i Society  to  the 

lourdry  facilities  at  ou7  technical  highTchSr^^  Chapter's  Interest  In  extending 

mLttee  of  Sfe^Mnwa!lkL''«;^,^^^^  meetings,  a Joint  educational  com- 

of  this  committee  was  to  Svelop  a 

contribute  to  a better  cast  metals  orovram^^n^il  . f recommend  procedures  that" would 
as  in  the  Boys'  Technical  High  School.®  ^ ^ senior  high  schools,  as  well 

chalrmen^of  Se^oaVd,*^pr*2^  pL^fdr^ " Chapter,  as  well  as  several 

'•Tell  us  What  we  can  do  to  ^01^1? get«ni  rbTtei  ^ ^ foundries,  said,  in  effect, 

and  secondary  schools."  Well,  when  you  fetihat  tmn  nJ  SI  program  m your  technical 

committee  agreed  with  me.  There  were  some  ShT4ni«Kii^"^  teacher  on  the  Joint 

of  foundry  even  though  it  was  a narr  r»f  «-s..  problems  that  deterred  the  teaching 

could  be  solvedlf  we  «!^uTd  gite^teaS^^^  But  I bellevS  Siesf 

would  give  them  the  confidence  to  go  back  to  their  experiences  that 

program.  Many  of  the  teachers^had  regulailv  ’ttendaH  TJo  ® metals 

and  some  had  received  an  exposure  to®cast  foundry  seminars, 

really  felt  confident  enough  to  offer  It  aa  rh^»  college  training,  but  too  few 

tried  1,  eeveral  times  and|av”u?^^^he  rea^n  As  a result,  many 

really  done  much  work  in  it."  Or  "I've  "I’ve  never 

really  had  a chance  to  do  much  ta  it  " to  ‘ »'•  »“*  I "ever 

to  get  results."  In  all  fairness  I shoi.S  ®®»®val  times,  but  I can't  seem 

written  material  with  which  a teacher  cou/d  Sn  reliable 

and  see  If  you  would  be  able  to  mak^a  mSld*f™m®rh^i4/'!f^  available  texts 

If  my  suggestion  to  teach  the  teachers  ioltedth#.m  information  given, 

owners  and  Chapter  officers  said  ^’®y  f i*^’t  chow  it.  These  foundry 

proceed?  ''''  ^i®  i®  your  problem  as  you  see  It,  how  can  we 

"2*  How^rruu^ri^  ®>^erlences  do  your  teachers  want? 

\vu^  much,  time  do  you  think  It  will  take? 

' _need7"  P™vlde  this  first-hand  experience  that  your  teachers  say  they 

iourS  fo?“rcJft,To  X?  tSrs ‘eSr^,Ta”mV^^^  *is 

could  get  five  full  days  <rf  de^SaXtom  *'  estimated  that  if  we 

ever  background  some  of  them  now  had  we  shmfld  “ '*'bat- 

know-how  enough  at  least  to  give  them  rt?o  toward  giving  the  basic 

decided  what  we  should  S,  toe  fnswera®  m rSf  to  try  it  again,  oice  we  4d 

^ oo,  me  answers  to  the  previous  questions  were  not  too  difficult! 
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Forwnately,  Milwaukee  has  a technical  college  with  good  foundry  facilities  and  an  en- 
thusiastic and  competent  Instructor.  Through  the  efforts  of  Dr.  Ruf  (see  following  section) 
and  the  president  of  the  Wisconsin  Chapter,  arrangements  were  made  to  offer  the  course 
at  the  Milwaukee  Area  Technical  College  during  five  days  of  the  1968  Christmas  vacation. 
At  a meeting  of  the  Chapter  officers,  the  proposal  to  sponsor  such  an  in-service  course 
was  presented.  No  one  objected.  It  was  proposed  that  the  Chapter  not  only  underwrite 
the  costs  of  one  seminar,  but  should  at  this  time  autliorize  four  five-day  seminars.  All 
costa,  which  Included  time  for  the  instructor  to  develop  wx'ltten  materials,  a salary  for 
his  actual  teaching  time,  and  the  rental  of  the  facilities,  would  be  paid  by  the  Wisconsin 
Chapter. 

five-day  sf  .ninar  h recognized  for  credit  by  either  the  Milwaukee  Area  Tech- 
nical  College  or  Stout  State  University  In  Menomonie,  Wisconsin,  Both  are  members  of 
the  North  Central  Association. 

, foundry  facilities  at  tl’<c  college  would  accommodate  only  16,  and  even  on 

relatively  short  notice  we  had  no  difficulty  in  getting  a full  class. 

We  asked  tlie  participants  of  this  first  seminar  to  give  us  a daily  reaction  as  to  how 
well  they  felt  the  Information,  the  demonstrations  and  the  actual  shop  work  were  meeting 
their  needs.  Most  of  the  men  said  in  effect,  "This  is  die  type  of  program  1 needed." 

I can  see  some  of  the  mistakes  I was  making."  "This  is  the  best  help  I ever  got." 
From  these  reactions  from  the  participants  of  two  seminars,  we  got  the  Impres- 

slon  that^e  men  wanted  a combination  of  theory,  demorntrations  and  shop  work.  Several 
^ that  they  would  like  to  have  some  printed  material  covering  the  theory 

and  demonstrations  that  they  could  read  pr  ior  to  coming  to  class  and  thus  save  some  of  the 
lecture  time.  It  would  also  eliminate;  notes, 

been  done,  and  ti.e  ■ hristmes  Seminar  and  the  1970  Easter  Semi- 
nar verified  the  fact  that  providing  concise  written  material  that  can  ne  read  before  com- 
ing to  the  sessions  permits  more  time  for  demonstrations  and  actual  shop  work. 

The  Instructor,  Jerry  Miller,  Is  a foundryman  who  has  had  a variety  of  experiences 
In  the  foundry,  has  taught  apprentices,  day  and  evening  college  students,  and  can  now 
claim  classes  of  teachers. 


The  prepared  material  has  been  reviewed  by  the  technical  staff  of  the  American 
Foundrymen  s Society  for  accuracy,  and  in  my  estimate  and  to  my  knowledge,  is  the  best 
basic  text  orj  ^r.indry  work. 

The  Ea  mr  Seminar  recently  completed  the  four  authorized  by  the  Wisconsin  Chapter, 
which  gave  approximately  64  teachers  In  the  Milwaukee  schools,  as  well  as  in  some 
suburban  schools,  a first-hand  foundry  experience  that  will  enable  them  really  to  teach 
foundry. 


Tne  lack  of  foundry  equipment,  such  as  melting  furnaces  and  molding  facilities,  was 
never  one  of  the  problems  in  Milwaukee -most  junior  and  senior  high  schools  have  reason- 
ably good  melting  furnaces  and  molding  areas.  One  or  two  of  the  older  schools  that  were 
not  well-e^ipped  have,  as  the  result  of  these  seminars,  budgeted  and  installed  equipment 
because  of  teachers  Interest.  Several  of  the  local  foundries  have  donated  a jolt, 
squeeze  molding  machines  and  large  flasks. 

Sftident  interest  In  casting,  "'hen  assured  of  some  measure  of  success,  is  tremendous. 
Student  ask  to  come  in  before  school  or  remain  after  school  to  make  or  shake  out  their 
mold.  Boys  who  formerly  were  ti-uant  now  come  early  to  do  their  molding  or  clean  up  their 
castings.  For  some  reason,  the  pouring of  molten  metal  Into  a mold  and  extracting  a use- 
ful or  interesting  object  Is  fascinating  to  them. 

1 mention^  earlier  that  lack  of  qualified  teachers  was  not  the  only  thing  that  deterred 
the  teaching  of  foundry.  I'd  like  to  review  some  of  these  other  problems  quickly,  because 
perhaps  our  experiences  may  be  helpful  to  you.  The  use  of  the  conventional  water- 
tempered  sand  was  probably  one  of  the  biggest  deterrents  to  a successful  foundry  ex- 
perience. 


In  Milwaukee,  most  course  offerings.  Including  Industrial  arts,  are  offered  for  a single 
period  per  day,  five  days  a week.  A period  is  45  or  55  minutes  long,  depending  on  whether 
the  school  has  a 7-  or  8-perIod  schedule.  Attempting  to  temper  and  make  a mold  with 
conventional  water- tempered  sand  in  a single  period  met  with  little  success  — particularly 
if  the  sand  was  used  intermittently.  When  the  sand  was  too  dry,  the  mold  would  tend  to 
collapse;  and  when  too  damp,  die  castings  had  excessive  gas  pockets. 

After  some  experimentation,  we  have  switched  to  a non-water-tempered  molding 
sand.  Its  big  feature,  as  far  as  we  are  concerned.  Is  that  it  requires  no  tempering  and  is 
ready  for  instant  use.  With  no  moisture  or  permeability  problem  to  be  concerned  with. 


^ assuring  an  improved  finish.  Here  again  we  received 

waSlets  san?  industry.  Several  foundries  agreed  to  mix  and  mull  the 

waterless  sand  for  our  use  at  cost,  even  though  the  foundry  Itself  did  not  use  it  Wn 

dfe  s"3?oo^^^^  P'1!  supply  warehr use  for  delivory^o 

rnliecTf>  at  n ure  now  able  to  obtain  it  from  the  Milwaukee  Area  Technical 

College  at  a very  reasonable  price.  Many  suburban  schools  hav«  t'lso  switched  mthfi 

SwrmitKnVta^^^^  recommend  it  for  your  uee,  partlculeriy  if  tlic  molding  is  done  on  an 

Another  mistake  we  discovered  was  attempting  to  use  aluminum  scran  nartlcularlv 
aluminum  sheet.  We  found  we  had  to  heat  It  far  beyond  the  melting  point  in  order  to  iret 

Frorn^  T readily.  This  caused  excessive  shrlnkfg?^when  it  soiidiflfd 

Frorn  the  owner  of  an  aluminum  foundry  we  received  some  suggestions  of  twn  SSli 

arranged  to  have  a salesman  pro^de  us  with  samples 
properties  and  eliminated  all  foLeTshr^kage 
diTnot  lend^tsuf^m  produced  brittle  castings,  and  the  eurfafe 

lent  Tteeirtra  ^hieh  P";°P®rtIes,  produced  a ductile  casting  that 

30  non  tn  34  non  Polish  when  buffed.  It  also  has  excellent  tensile  strength,  having 

IgSn^at  room  32,000  to  35,000  PSI  after  three  weeks® 

With  these  properties  we  are  able  to  use  It  for  projects  normaliv  made  out  of  raHt 
iron,  yet  .laving  the  advantages  of  the  low  melting  temperature  of  alumhnum. 

whn  ma^Ho  experiences  With  the  sand  and  use  of  scrap  with  a view  to  helping  anyone 

who  may  be  having  some  of  the  same  difficulties  we  experienced  I mivht  adH  an  nt 

S:  ^aforless  ?anT;nH“'’°  ‘n  *e  seminaS'^^vrsfooe  swulSlJm  Sful?o 

areri  ^ ^ 1 mctals  semlnars,  although  originally  sponsored  for  Milwaukee  teachers 

the  Wl'sccfnsl^cLp^^^  teachers,  were  not  Intended  to  be  limited  to 

as  a Pilot  ora  * intention,  rather,  that  the  Milwaukee  seminars  be  used 

as  a pilot  pro^am  - that  the  four  seminars  be  used  tb  develop  an  In-service  ciirrie.iii.Tr. 

rea^f  experiment  as  to  wWch  is  Sifbllt  apprSa-? 

have  barometer,  we  believe  we  have  now  donl  dils^^  Ho^  we5  w^ 

written  by  a teacher  In  one  of  the  suburban  schools: 

h^in  T Jim  J casting  course  Just  concluded  was  that  it  was  of  great 

/n  always  be  thankful  for  the  enthusiastic  contribution  that  Mr  MUl®r  mad^nd 
his  influence  and  help  towards  helping  me  understandAefouSSlindus^^^^ 

^ studeni^ad^cl'i^^  be^\nt^ci 

” 5 understanding  of  the  foundry  industry.  I have  learned  a lot  In  a short 
SSmfctori^S  hlffh^^  pr^am  should  be  made  available  to  more  metal 

suggest  o^adS^e.^^ 

fol  for  the  contribution  made  towards  my  program  and  the  help  It  gave  me  as  an  instru  'tor- 

?/aSd  opportunity  to  take  the  course  will  always  be  Ippre- 

ciated.  1 would  like  to  thank  the  American  Foundrymen's  Society,  the  Milwaukee  T^fhnr 

Whoever 

to  important  for  teachers  to  get  new  and  fresh  ideas  from  time 

Sa^^^cato  Casting  Seminar  I attended  this  Chrfst- 

rf.fr  1 u .5  spent  in  the  classroom  was  very  informative,  and  1 learned 

f i«*eas  from  fellow  foundry  teachers  and  will  be  able  to  use  manv 

rr  f foundry  program.  Most  valuable  of  all  was  the  time  spent  woScrng  l^  toe 

»cS‘  aL  fo  w«k  Sinv*?'''  P“u'  P^P^^  “ ca^t  wl 

or  r work  many  hours  and  get  our  hands  dirty  and  really  learn.  What  1 leamt^d 

shoT  It  a the  ^r^m  ^d  m toe 

ro  ^,’ir-  cxplaln  to  the  smdents  just  now  Important  foundry  really  is 

a“va°uVer3,eZ‘‘i„^SrKV^Sf  °PP°~P 

for.  ■"SroSy'"aX??^  — 


o 

ERIC 


247 


241 


for  the  facilities. 

The  Wisconsin  Chapter  has  n .w  set  up  a permanent  education  committee  which  will 
arrange  to  continue  to  offer  one  cac^’-tg  seminar  annually  as  long  as  there  is  a demand. 
With  the  prospect  of  many  new  teachers  t >•  expansion  and  replacement,  it  will  likely  con- 
tinue for  some  time. 

This  experiment  in  Milwaukee  has  been  watched  by  other  local  chapters  of  the  Amer- 
ican ir'C'.mdrymen's  Society  throughout  the  country.  The  materials  developed  and  the  sug- 
gested approaches  have  been,  or  will  be,  made  available  tc  them  by  the  national  head- 
quarters located  in  Des  Plaines,  Illinois.  In  die  event  you  are  interested  in  similar  cast- 
ing seminars  in  your  area,  contact  your  local  foundry  or  write  to  Ralph  Betterley,  Educa- 
tion Director  for  the  American  Foundrymen’s  Society,  for  the  name  and  address  of  the 
person  to  c;  rimct.  (Mr.  Betterley's  address  Is  found  at  the  conclusion  of  his  paper,  else- 
where in  this  volume.) 

Mr.  bohnsack  is  associated  wifh  the  Milwo'.'ko  Public  Schools,  Milwaukee,  Wisconsin. 
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Strengthening  mechanisms  in  metals 

David  W.  Gusrdot 


Introduction.  In  order  to  discuss  the  properties  of  a metal,  we  must  learn  something 
about  the  structure  of  the  material  we  are  dealing  with  and  how  it  affects  the  properties. 

The  structure  of  the  metal  in  a part  i?3  closely  related  to  the  maximum  load  the  part 
can  carry,  the  number  of  times  a certain  size  load  can  be  applied  without  failure,  the 
effect  of  corrosive  agents,  and  the  way  in  which  the  part  fails. 

The  structure  of  the  metal  determines:  Maximum  dead  load,  maximum  repeated 

load,  corrosive  agents,  failure  (ductile)  and  failure  (brittle). 

The  structure  of  a metal  part  depends  on  the  thermal  and  mechanical  treatments 
used  to  produce  the  part. 

Crystal  structure.  A study  of  crystal  structure  makes  a g^od  starting  place  for  our 
study  of  metal  structure,  since  all  solid  metals  are  crystalline.  Crystalline  solids  are 
characterized  by  the  regular  way  their  atoms  are  arranged  in  space. 

If  we  look  into  a simple  cubic  material,  we  can  picrare  the  individual  atoms  as  being 
spherical.  Each  atom  has  an  attractive  force  which  is  pictured  as  six  hands. 

This  attractive  force  is  enjoyed  by  all  the  atoms  in  the  solid  metal.  The  atoms  line 
up  in  rows  andform  a continuous  grid.  This  uniform  network  is  formed  in  three  directions. 

The  atom’s  arms,  which  are  in  reality  free  electrons  forming  an  electron  cloud,  act 
like  springs.  They  stretch  out  when  a tensile  load  is  applied  to  a crystal  and  are  shortened 
by  a compressive  load.  When  the  load  is  removed,  the  crystal  returns  to  its  original 
shape. 

Elongation  or  change  in  Length 
Original  Lengti^ 

If  the  load  is  not  large  enough  to  cause  a permanent  change  in  size,  the  crystal  is  said 
to  be  loaded  in  the  elastic  region,  and  the  strain  is  called  elastic  strain.  If  the  load  is 
great  enough  to  cause  the  atoms  to  move  or  change  their  position,  the  crystal  is  said  to 
be  loaded  in  the  plastic  region,  and  the  strain  is  called  plastic  strain.  In  other  words, 
the  strain  has  to  do  with  the  deflection  under  load,  not  with  the  load  itself. 

Division  of  the  load  in  pounds  by  'Jie  original  cross-section  area  in  square  inches 
gives  the  stress,  w'hlch  is  expressed  in  pKJunds  per  square  inch. 


Stress 


l.oad  in  pounds 

Area  in  square  Inches 


The  stress  is  directly  proportional  to  the  applied  load.  The  advantage  of  using  stress 
rather  than  load  lies  In  the  shape  of  the  material  being  tested.  Crystals  or  bars  of  dif- 
ferent cross-sectional  area  under  the  same  load  do  not  suffer  the  same  stress.  The  be- 
havior of  materials  under  load  depends  on  the  force  per  unit  cross-sectional  area,  the 
stress,  and  not  on  the  magnitude  of  the  load. 

Solid  solutions.  We  have  been  discussing  the  properties  of  pure  crystals.  However, 
almost  all  commercial  metallic  materials  are  combinations  of  several  metals.  If  these 
elements  are  added  intentionally,  they  are  called  alloying  elements.  If  they  are  present 
due  to  the  method  used  to  produce  the  metal,  they  are  called  impurities.  The  basic  types 
of  solid  solutions  formed  are  two:  interstitial  and  substitutional. 

An  interstitial  solid  solution  is  formed  when  the  solute  atoms  are  small  enough  to  fit 
into  the  spaces  between  the  regular  solvent  atoms.  Ordinarily  in  metal  crystals  only 
hydrogen,  carbon,  nitrogen  and  oxygen  are  small  enough  to  form  interstitial  solid  solu- 
tions. There  is  a distortion  in  the  lattice  around  interstitial  solute  atoms,  since  the 
atoms  are  larger  than  the  available  space.  This  misfit  also  limits  the  solubility  to  rather 
low  percentages  of  solute. 

Solute  atoms  may  take  the  place  of  regular  solvent  atoms  on  the  crystal  lattice  of 
the  solvent.  Such  solutions  where  all  the  atoms  are  in  regular  lattice  positions  are  called 
substitutional  solid  solutions,  because  the  solute  atoms  are  substituted  for  some  of  the 
solvent  atoms.  The  solute  atoms  often  differ  in  size  and  chemical  nature  from  solvent 
atoms  and  thus  cause  local  distortion  in  the  crystal. 

Dislocations  and  vacancies.  So  far,  whenever  we  have  looked  into  tlie  crystal  struc- 
ture, we  have  seen  a p>erfect  and  orderly  arrangement  of  atoms.  However,  nature  is  never 
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discJ^pn^'Sgl  ofalomS  »*“ 

near  the  top  of  this  extra  nlnnf- .- « nrom -j  ^ extra  pjane  ot  atoms.  The  atoms 

1 extra  plane  o..  atom  3 are  in  compression.  Those  below  are  in  i-#»nc3irm 

is  in  the  plastic  regi°o"r,  ^J^oStion^wni  formTnVmov^ 

movi?  Thlrrforerth^^cry^^^^  more  difficult  for  the  dislocationsTo 

ocSS  rtil  sTte  Of*  a^^STSfouW  hav?b?in.®  ^eTto^m  whfc?fo?^nX^^ 

Vacancies  also  affect  the  diffusion  rate  of  one  metal  into  another  wor-oTa 

Se"m£ve!SeSt  "^niber  or  the  more"' rap°d 

IngoI'SI  mjSinfa‘;^f°a?d%o^^rgran  *■"'•’  ” -darsdand- 

Mr.  Guerdat  is  coordinafor  for  career  development,  American  Society  for  Metals,  Metals  Park,  Ohio. 


Cold  forming  of  metals 


Walter  E.  Johnson 

still  a^tir'*  noticed  in  straightening  a bent  nail  how  a little  wrinkle  or  bump  is 

strengthening  medtanlsm  In  sSef.  wflaU  '^rk  taSe^S^g”‘\n  wlmeas  to  a 

|t™idre,uireeignificantre.designand-.heerg".S?r‘^^^^^ 

trraln^*^^'  cold  formed?  First,  metals  are  made  up  of  crystals  or 

of  layers  of  atoms  all  uniformly  uLd^p^ 

Thirirdned  a a“oc”tionranT"ls  iTeX'^fir"'"'  °«  “f'pIaS^ 

stress  Is  put  on  the  metal,  the  dislocations  act*S  sp  Ita^s^wtere  r%ls»Su«o®^  f 

?o“JCn  Tnm  eSl,5SrTnd  ^o» the  metal  flows  o^'stremht  , A^Le  ^sl^ca^^^^ 

Sh^r  T?ius  it  h continued  easy  flow  of  layers  of  atoms  one  over  *e 

otner.  ^^nus,  it  begins  to  take  more  and  more  force  to  make  the  metal  flow  TTera  i 

or  Zi‘^5\XJZSr  carbon  steal 

Slow  cooling  Will  soften  thrmetal^  it  % worked,  the  heating  followed  by 

1900^f  WoKt^oX^r^^^^^ 

Uzatlon  temperature  of  a metal  hardens  It;  working  above  It  does  TOa  la^r  p^?,ce^s 

o 
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is  commonly  called  hot  working,  Examples  are  hot  extrusion  of  aluminum,  hot  rolling  of 
steel  and  hot  forging.  Now  cold  working  is  commonly  thought  of  as  taking  place  at  or  near 
room  temperature.  However,  you  can  bend  a piece  of  lead  or  tin  back  and  forth  indefinitely 
ut  room  temperature  without  hax'dening.  This  is  because  these  metals  recrystallize  at 
temperatures  belpyy  room  temperature.  Ask  yourself,  then,  this  question:  Is  the  drawing 
of  lead-tin  solder  into  wire  at  room  temperature  cold  or  hot  working? 

Consider  what  practical  informa?:ion  we  would  like  to  have  to  interest  a student  in 
metalforming.  First,  ponder  the  amazing  changes  occurring  in  the  properties  of  work 
hardened  metals.  By  work  he  -dening,  the  tensile  strength  of  copper  can  be  nearly  doubled. 

Full  hard  steel  wire  can  nave  a tensile  strength  of  270,000  psi  developed.  Annealing 
then  can  lower  it  to  60,000  psi.  These  changes  are  truly  amazing. 

What  are  the  various  methods  of  forming  metal  in  sheets  into  useful  shapes?  First 
is  simple  bendli^  over  a radius.  Then,  we  have  flanging.  Shrink  flanging  produces  com- 
pression in  the  curved  wall,  and  stretch  flanging,  tension  as  you  might  have  in  a flanged 
hole.  These  are  often  called  extruded  holes  and  are  used  in  conijnction  with  tliread- 
cuttlng  screws  in  sheetmetal  assembly. 

Embossing  is  another  metalforming  technique  used  to  stiffen  a surface.  No  working 
occurs  in  adjacent  flat  surfaces,  only  stretching  in  the  embossment.  If  fracturing  occurs 
during  embossing,  it  takes  place  in  the  die  comer  areas.  Sometimes  embossing  is  done 
in  two  steps.  First,  metal  is  gathered  in  a trough  and  then,  in  a second  operation,  the 
section  is  sharpened  up.  Beads  and  ribs  in  parts  are  examples  of  embossments. 

the  deep  drawing  of  cups,  the  first  stage  as  the  punch  contacts  the  sheet  is  a form 
of  embossing.  This  creates  the  cup  bottom  with  no  metal  movement  of  the  flange.  As  the 
punch  moves  into  the  die,  the  metal  is  pulled  in  from  the  flange  at  ixght  angles  to  the  punch 
movement.  A segment  of  the  flange  then  is  compressed,  bent  and  unbent  as  it  flows  into 
the  die  cavity.  The  most  critical  variables  in  deep  drawing  are: 

(1)  Blank  diameter 

(2)  Lubrication 

(3)  Die  radius  - Steel,  2 t and  S.S.  or  Al,  4-5t 

(4)  Blankholder  pressure 

(5)  Speed  of  drawing.  At  very  high  speeds  the  blankholder  pressure  must  be  doubled 

or  tripled  to  prevent  wrinkling.  Parts  get  very  hot  at  250  strokes  per  minute. 

The  m^imum  reduction  from  blank  diameter  to  cup  diameter  is  about  50%.  If  the 
metal  is  thicker,  al^ut  .060*',  this  can  be  increased  to  60%  and,  if  the  metal  is  quite  thin, 

say  .020  , the  n*aximum  reduction  is  about  47%.  Wrinkling  is  more  prevalent  in  thinner 
metal. 

In  making  a rectangular  box,  the  four  comers  are  drawn.  Without  the  comers,  the 
sides  experience  merely  a bend  and  straighten  operation.  If  we  take  off  the  four  comers 
and  put  them  together,  we  have  a round  cup  with  a square  blank.  Thus,  the  comer  has 
farther  to  flow  in,  and  this  increases  the  difficulty  of  the  draw.  With  a round-cornered 
blank,  we  improve  this  condition,  but  this  is  expensive  to  build  into  the  die.  Usually  we 
cut  off  the  comer  of  the  blank  to  minimize  the  problem.  We  can  also  increase  the  punch 
radius  in  the  comers,  which,  in  effect,  lowers  the  draw  ratio.  As  mentioned  before,  this 
is  usually  around  50%. 

Of  course,  as  the  metal  flow  in  the  comers  is  restricted  by  the  drawing  action,  the 
flow  in  the  straight  sides  is  relatively  unhindered.  Thus  we  end  up  with  a lateral  mctcl 
flow  and,  consequently,  wrinkles,  as  the  comer  actually  rotates.  This  can  be  overcome 
by  retarding  the  side  flow  using  draw  beads.  These  are  matching  ridges  in  the  die- 
blankholder  surfaces  which  cause  the  metal  to  flow  more  slowly. 

These  variations  in  metal  flow  can  all  be  monitored  using  etched  grid  patterns  in  the 
metal  blank.  Careful  measurements  of  the  amount  of  stretch  and  draw  can  be  made  in 
the  critical  areas  using  flexible  scales.  These  measurements  tell  us  how  close  we  are  to 
fiacturing  and  can  be  used  then  to  make  die  changes  with  some  knowledge  of  the  amount 
of  improvement  inade.  Limits  on  the  amount  of  stretching  and  drawing  that  a piece  of  steel 
can  withstand  without  necking- down  and  fracturing  have  been  established.  These  are  called 
form  ability  limit  curves.  Thus,  if  the  die  conditions  change,  lubricant  additions  are  made, 
or  material  properties  change,  the  maximum  strain  in  a part  will  change,  A shop  can 
thereby  see  how  close  they  are  to  failure  on  a part  by  gridding  a blank,  forming  it  and 
plotting  the  strain  in  these  circles. 

Material  properties.  When  a sheetmetal  part  is  being  formed  in  a press,  and  a rash 
of  fracturing  occurs,  tests  are  run  on  the  metal  blanks.  What  neaningful  tests  can  be  run 
in  a laboratory?  Now  you  may  recall  the  shape  of  a load- deformation  curve  which  is 
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Of  information  can  be  obtained  from^thes^e  c J^^e?  The  ten  ^ good  deal 

and  other  properties  are  well  known  The  tensile  strength,  yield  strength 

elongation  of  the  sample.  This,  of  couJL^  i?!he  reflected  by  the  total 

before  fracture  occurs,  the  sheet  begins  to  "neek  Lt  ° " u Now, 

We  can  determine  fairly  accuratelv  when  i-hics  ^^^^ically-strained  area, 

by  looking  at  the  elongation  at  the  LaximuS  foad^^R  ® ® tensile  machine 

obtained  with  a decrease  in  load.  AfSra  stretching  is 

sti-etch  left,  and  thus,  this  point  of  ^ery  little  useful 

tant.  This  can  be  measured  quite  accuratelv  and^^-^^  uniform  elongation  - is  impor- 
of  steel  stretchability.  Now  this  measurS^^nt^^^  ® significant  indicmor 

coefficient.  You  can  appreciate  the  practl^l  hardening 

Ae  steel  as  having  a capacity  to  absorb  work  h^den^n^1v°fh*^^^ k visualize 

^necta^-do™..  and  fracture  occur.  Tlte  hig^ertuTcl^S^y"; 

producing  stief ’5ith°(T)  VS^Sy  Urxer  J-ain'tLe"**d']"  “■>  liP  increased  by 

annealing.  By  underitandin|  these  factors  la?se  Tahi^ 

costs  by  :.sing  commercial  q^lity  steel  °n  male  of  reduce 

scrap  rates.  Of  course  contrm  of  lx)th  lowering 

grains  cause  an  “orange  peel"  surface  Too  large 

will  not  lay  flat  and  will  exhibit  ''stJ^tcher  s141?- 

Another  entirely  separate  factor  related  to  a ^ lightly  deformed. 

QormaL^stic  anisotropy  Thi^cll  S vfs1,al1vll  ^ title  of 

To  meSure  the  a/ ‘resistance  to  thinning''  in  the 

Will  call  it,  the  tensile  sample  is  measured  accnr  ^ r value,  as  we 

Measurements  are  then  made  on  the  w^ddi  and  bv  I ro"n  I extension, 

ratio  of  width  strain  to  thickness  strain  is  callmLtS  h^i,  'Volume  relationship,  the 
because  Uiis  means  that  the  metal  inbeinifol^lH  ^^te  higher  the  r value  the  better, 

than  thinning-out  to  accomplish  Ae  reoufred^  draw-in  adjac_ent  areas  rather 

metals  are  listed  below:  ^ mount  of  strain.  Typical  r values  of  some 


3003  aluminum 
Hot  rolled  steel 
Normalized  steel 
Cr-Ni  stainless  steels 
Rimmed  steel 
Zero  carbon  steel 
430  stainless  steel 
Killed  steel 
Titanium,  beryllium 


0.7 

0.9  - 0.95 
0.9  - 1.0 
0.8  - 1.0 
1.0 

1.1  - 1.2 
1.25 

1.4  - 1.6 
6-7 


by  uniform  and  total  elongation  to  be^draJI?i  mto  0 dOOS^  ? measured 

a high  r value  only,  because  the  strain  near  th^.  k P'  enough  to  have 

tion  of  the  strain  field.  ‘"''P  ^°^tom  extends  into  the  stretch  por- 

can  not  be  obtained.  These^pSs^Often^have^hfghS°s»  performance 

fracture  under  even  the  best  condilv?n=  critical  areas  bordering  on 

where  a burr  is  raised  traemring  will  begin  a,  an  li^ 

during  each  hit  because  of  lack  of  un/forl^  H ihh  ^^y  reproduced 

the  die  cavity.  Changes  s^hTs  thesfe^b^  ‘"t° 

situations,  even  the  best  material  will  fracture • n gridded  blanks.  In  these 
improved  tooling  arrangement.  aewre occasionally.  The  best  solution  here  is  an 

in  a largO^fiat  lS0"e/ o1%^wl^lev?l^S0  encountered.  A step 

pans,  requires  perfect  die  balance  to  certain  double  sinks  or  oil 

Preforms,  pre-lanced  holes  or  increased  r^ii^^Wp:  required, 

the  critical  areas.  Recognition  of  Tese  nJtenril,^!^l®^  ^raw  metal  into 

P^°P®^^  correlation  for^som^pa*???^® 

cold  working  of  metals,  butTe  Jraclica!  - 
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all  of  the  items  mentioned  herein.  They  are  not  always  obvious,  but  they  are  there  work- 
ing for  us.  Without  them  we  would  be  out  of  business  — at  least  until  the  chemists  could 
come  up  with  a plastic  to  take  their  place. 

Mr.  Johnson  Is  manager.  Metallurgy  and  Material  Developme..t,  General  Electric  Company,  Louisville, 
Kentucky.  r / 


Heat  treatment  of  steel 


Bobby  L.  Garner 


What  IS  heat  treatment?  It  can  be  stated  very  simply  as  the  controlled  heating  and 
cooling  of  metal.  I emphasize  the  w^rd  control  for  both  the  heating  and  the  cooling. 

Why  do  we  use  it?  For  the  same  reason  that  the  ancient  sword  makers  of  Damascus 
used,  it,  to  improve  the  mechanical  properties  of  steel.  These  properties  are  hardness, 
strength,  ductility  and  toughness.  Some  improvements  are  also  obtained  in  machinabilitv 
forming  and  otiier  metalworking  processes. 

How  do  we  use  it?  To  soften  or  lo  harden  steel,  but,  like  all  technical  people,  we  use 
special  names  like:  Annealing  (full  anneal,  spheroidizi.ig  anneal,  isothermal  anneal, 

normalizing,  stress  relief,  recrystallization  anneal  and  solution  anneal);  and  hardening 
(quench  hardening,  marquenching,  austempering,  precipitation  hardening  and  surface 


Where  do  we  use  it?  On  steel. 

What  is  steel?  Steel  is  a material  consisting  of  iron  and  carbon.  There  may  be  other 
elements  present  either  as  impurities  or  additions,  but  the  basic  strengthening  agent  in 
ail  steels  is  carbon,  so  at  this  stage  we  are  Interested  in  the  Interaction  of  the  iron  and 


This  IS  an  iron-carbon  phase  diagram  (Figure  1).  It  shows  how  the  structure  of  iron 
changes  with  temperature  and  carbon  content.  Divide  the  chart  into  two  areas* 

0-2%  carbon;  call  this  steel 
2%  carbon  up;  call  this  cast  iron. 
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“>"“1  ..eel  comas  ..cm 


Figure  2 


dependent  upon  the"temperature?^Th*ese^ar^^  exhibit  several  crystal  structures 

hold  only  ofoi%  barton  S^ofkT^luth^^^*^^^’  body-centered  cubic  in  form  and  can 

can  hold  up  to  2.0%^carbo?  J^id^sohJti^  face- centered  cubic  in  form  and 

diagram,  but  it  is 

diffuses  out^c3?^e'^FCC^2fitenite*’il‘^U®SSsfS^  range?  The  carbon 

timies  to  below  the  eutectoid  temperature  ^l^^not7\  fu  ^ ferrite.  As  the  cooling  con- 
to  ferrite,  and  the  carbon  that  diffused  ou^  of  i*  austemte  transforms  completely 
cemenCLte,  FesC.  The  final  structure^ at  forms  an  iron  carbide  called 

cementite.  A particular  combin^S^of  ferrite  n^rt  mixture  of  ferrite  and 

going  is  what  happens  during  a full  annealfrfJi?^tai  ^’^'^®  called  peariite.  The  fore- 
state of  steel.  °“^gatuu.mnealingoperation  and  generally  represents  the  softest 

basic  mechanism^of  sSen^Intag'irf^if^f  rapidly,  we  come  upon  the 

carbon  content  of  0.6%  heated  SttieaultJLfHo  ^*  quench  hardening.  Assume  a steel  with  a 
to  go  into  solid  solution  with  the  iron  enough  for  all  of  the  0.6%  carbon 

steel  is  then  cooled  rap1[Sy.  T^fe  ca5Sn  tJxe  austenite  c^  hold  up  to  1.7%.  The 

trapped,  due  to  the  rapid  cooling  rate  as  thS  autrini^  austenite,  but  it  is 

rite  can  only  hold  0.04%  carbon  in  snluH^n  '"f”  Ik  to  ferrite.  But  the  fer- 

structure  enough  to  form  a new  strucoire  ameta’sfj^i^vwIa^PP^^  carbon  strains  the  crystal 
This  new  structure  ™ a Tle^sam?a?e?  body-centered  tetragonal  strucmre. 

martensite.  Tliici  martensite  is  vervhlry  ^i-,.«  ^ *^°.?Kw  ‘l^^bon  in  ferrite,  but  it  is  caUed 
when  steel  is  “heat  treated"  ThifiTver^t-^f  material  formed 

Let’s  consider  anoier  ^p^oLh^^h^  iron-carbon  diagram, 

a small  thin  piece  of  0.80%  cSbSS  stek  ^ansformation  chart.  Thke 

perature.  Quench  it  in  wltei  ^ heatins  above  tlie  critical  tern- 

described.  * ustenite  will  transform  to  martensite  as  previously 

salt  bath  at  Tx,  ^ich^is^^b^low^the  ^criti^af  Smpe^am-^^ 

assume  the  temperature  Ti  because  P^^ 

some  seconds  (a)  and  quench^n  water  ^ sample  out  after 

transformed  to  martenTlte  as  before.  ®bow  that  the  austenite  has 
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[duplicate  this  but  leave  the  sample  otTi  for  increasingly  longer  time  before  quench- 

Inv'ater.  After  "b"  second  ntTi  and  quenching,  the  structure  will  contain  some  pearl- 
itc  (ferrite  and  cementite)  in  the  martensite.  Now  increase  the  time  at  Ti,  and  increasing 
amount  of  pearllte  will  appear  in  the  microstructure.  So  after  some  time  at  T^,  all  the 
austenite  transforms  to  pearllte,  and  there  is  no  martensite  when  the  sample  is  cooled  to 
room  temperature. 

If  you  plot  temperature  vs.  time  i'.r  a temperature,  the  austenite  will  start  to  trans- 
form to  pearlite  after  some  time  (Ps).  and,  after  some  latei  time,  all  the  austenite  will 
be  transformed  to  pearllte  (Pf). 

When  you  vary  the  holding  temperature,  T2  - T3,  etc.,  the  time  for  the  starting  and 
finishing  will  change,  and  the  pearllte  will  become  finer  In  structure  at  lower  tempera- 
tures. Also  a different  transformation  product,  balnite,  is  formed  at  lower  temperatures. 

At  some  lower  Isothermal  transformation  temperature,  vc  can  determine  when  mar- 
tensite starts  to  form.  The  martensite f^-^ms Instantaneously;  it  does  not  need  an  incuba- 
tion period.  But  if  left  at  that  tempei ..^ure,  no  additional  martensite  would  be  formed. 
So  the  temperature  must  be  decrease  Mn  order  to  obtain  lOOX’  martensite.  When  we  finish, 
you  have  tlie  observed  cu  '.'c  — an  is<  il  transformation  curve. 

Now  fhat  you  have  be^n  exposcc.  ■ iron  carbon  phase  diagram  and  the  time  tem- 

pcratijre  transformation  curve,  let’s  c-  ^e  if  we  can  applv  these  to  two  of  the  processe::. 
chat  we  use. 


Anneallnn:  (Figure  3) 

Full  anneal.  - Steel  Is  heated  above  its  upper  critical  temperature  and  cooled  very 
slowly  in  the  furnace.  This  produces  a coarse  pearllte. 

Hardening  Processes;  (Figure  4) 

Quench  hardening.  - Heating  above  the  upper  critical  temperature  and  cooling  them 
by  quenching  In  brine,  oil  or  air.  llie  quenching  medium  used  is  dependent  upon  the  cool- 
ing rate  required  to  harden  the  parts.  This  process  is  almost  always  followed  by  a temper 
process- 

Thts  is  the  standard  heat  treating  procedure. 

In  the  brief  time  allotted  we  haves  ttsuc'icd  upon  the  heat  troatment  of  steel  with  em- 
pltusis  c>n  the  niechanlsm  of  strengthening,  1 wouiU  like  to  leave  you  with  the  tJiought  thaz 
heat  treating  s'lll  plays  a very  Important  role  in  our  society.  Many  of  the  products  you 
use  dally  contain  hardened  steel,  such  as  your  automobile  (gears,  axles)  and  telephone 
(screws,  springs). 

Mr.  Oamer  is  a mattalurgist  in  the  Appliance  Division,  General  Electric  Conpony,  Louisville,  Kentucky. 


FSguro  3 

Schemat^lc  Tran sfomnof ion  Diogrorn 
for  Conventional  Annealing 


Figure  4 

Schematic  Transformation  Diagram 
f Quench  Hardening 
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Precipitation  hardening 


rcgperi  t.  reward 


mysKry  for  ataut  n doSdi.  ’ “'■'>‘•"<■'1°''  <°r  its  curious  behavior  romainod  a 

thjQ  f'r»r>r^^^^r%  ^ that  could  be  easily  seen  under  the  microscope,  and  vet  the  allov  in 

therefore  postulated  that  there  must  be  a critical 
mum  streig*^'’’’  which  would  produce  maximum  hardness  and  thus  maxi- 

enlng™  oysTCht"r“d*^^^  torcurpresenttheorles  of  preclpltatton  hard- 

occurs "ago-hardening*'  Is  generally  associated  with  hardening  that 

mS-5S5  f -is-s.-.  I'sssir.tcs 

this  purpose  ve^  well  ^ aluminum-copper  alloy  system  will  serve 

rr^.1  in  the  -H-/^t;«irinrLo^rve?r„foLfr^^ 

polnf'Ei^tho''  “'‘’ff  "tt'st  reside  ot  some 

Smse  atoms!  ^ There  arc  two  possible  locations  for 

!a!  i1  *®®P“ses  (interstices)  between  the  solvent  metal  atoms,  or 
The  first  "°™s>‘y  °ccupled  by  a solvent  metal  atom. 

tlona?so'lM^hfHo!**°Ti?,"'"“'^°'“!.°*‘‘°*‘‘*  "'hue  the  second  is  called  a substltu- 

n 1 solid  solution.  ( Fhese  are  shown  schemniically  in  Fig.  1.) 

Atoms  form  interstitial  solid  solutions  only  If  they  arc  nhyslcnllv  small  enough  fft 

tb  s r”"'r-  '-‘‘4"  h^rogia  in  lrris"L"'i.TmpS  o 

The  Ivn!  et  ^'’1^'*°" Obviously  a very  imjwrtant  one  in  industry  today, 

^dmtlonars!,l.d  s!ru‘S,r‘IS 

-^^r  disisi^eSyKru-m^ 

S^rsaturatlon^f  a soHd_solutlon.  In  orde  for  nreclpicatlon  hardening  to  occur  in 
raSdly  v!»?^7rom"i;meTl!lam5Tm^  “ supc,  saturated  solid  solution  when 

met,?^  }=  iTmTTro^^ 
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FIR.  1 - (a^  SUBSTITirriONAL  SOLID  SOLUTION 
(b)  UrrERSTITIAL  SOLID  SOLUTION 


FIG.  2 ~ partial  PHASE  DIAGRAM  OF  A SOLID 

SOLUTION  OP  METAL  B IN  METAL  A SHOW- 
XUC  A SLOPING  SOLVUS  LINE  TYPICAL  OF 
FAECIPITATION  HARDENING  ALLOYS. 


r..gIon  ( +)  which  contains  bofl  the  solid  solution  ( ) and  the 

aSve  iSl  w/i.  a]*  (ind..'..  .-d  by  the  arrow).  When  heated 

a^ve  this  Itae,  will  dissolve  all  of  the  atoms  of  the  li  ' metal  present  and  exist  as  a 

solution.  When  rapidly  cooled  to  a temperature  below  this  line.  It  will  try 
® second  phase  ( ) to  satisfy  the  required  equilibrium  shown  by  the 

sIlp«eamS^8oM"?oIu'ao“^  ^ obtained  at  the  lower  temperature,  the  alloy  la  a 

Al-Cu  ^Icy  system,  the  precipitation  reaction  proceeds  slowly  at  room  tern- 

“ "‘Sher  temperature,  bilng  carelulTot 
cO  cross  tn^  solvus  line  Into  the  one^phase  region. 

pnerally  used  for  the  reaction  which  proceeds  at  room 
preclpi^on  hardening  is  used  to  describe  the  same  process  occurring 
temperatures.  Thesc  terms  are  many  times  used  interchangeably,  but  we  will 
ourselves  to  *e  hardening  done  at  elevated  temperatures,  since  only  in  this  way 
nSan,®  controlled  to  give  the  desired  sW^ngth  and  hardness!  BoA  tem! 

^ ^ time  spent  at  temperature  control  the  properties  of  the  hardened  allov 

exanSf^  alloy  system.  As  stated  before,  the  Al-Cu  system  offers  a good 

example  of  fee  precipitation  hardening  mechanism.  ° 

Fig.  3 shows  fee  actual  equi- 
librium phase  diagram  for  the  Al-Cu 
system.  Here  we  can  see  fee  slop- 
ing solvus  line  and  the  two-phase 
region  (A1  + CuAl2).  The  precipi- 
tated phase  now  has  a name  - CuAl2. 

This  is  an  intermetaliic  ODm pound 
containing  (stoichlometrically)  one 
atom  of  copper  for  every  two  atoms 
of  aluminum. 

We  can  alro  see  Uie  temperature 
used  to  pro<  ace  tiio  reactions  re- 
quired for  precipitation  hardening 
tioatments:  A)  Solution  heat  treat- 
ment, B)  annealing  and  C)  precipita- 
tion hardening. 

Solution  heat  irear.nent.  This 
treatment  is  required  to  prepare  the 

shows  ^fee^^temrcrature^  Is^hich  ^ phase  diagram  for  aluminum-copper 

Inauoh  rn  n?,r  1 SYSTEM  SHOWDiC  .J-\T  TREATMENT  RANGES 

enough  to  put  the  alloy  into  the  one-  for  ?hecipitation  haroi  jmo. 
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=‘-^|S§^^^SI^s^^bI?:erssr-«  “ r f - 

time  and  ihe  temperature  of  precioitation  we  ran  eon"*^  fu  By  controlling  the 

to  the  desired  levels.  ^ * can  cause  the  alloy  to  harden  and  strengthen 

the  >“h  "OW  at  the  events  which  take  place  during 

*“  h’“‘='’  ‘■‘Star  than  it  v^uW  lik?  r^cliTa^  unstwe 


• Solute  atom  o Solvent  atom 
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fic.  4 - RANDOM  OISXRIBimON  OP  SOLVTB 
ATOMS  IN  SOLVENT  ME»L  MATRIX 
AFTER  SOLUTION  ANMBALIMC. 


PIC.  5 - CLUSTERING  OP  SOLUTE  ATOMS  DURING 

early  stages  of  precipitation 

HARl^ENINB  HEAT  TREATMENT. 


tempS‘tule!'’°*^e*XJ«'1SL1Tre“'JS^^^^  'T  P'«h*P‘tatiun  hardening 

Aelr  free  tntergy.  As'Sis  clusT^tag  pJlgTde.^e  r^aTa''£rn?^^^^^^ 

pound  can  form  and  rhuR  inwo-r  ria.f  L ^ reacn  a point  where  the  CuAl^  com  - 

stoichiometric  proportiSis  arrsatiSfe^^^^^  '^hen  the 

^lose  coherRnrv\  unH  u nsnea,  the  CuAi2  phase  will  break  away  from  tlic  lattice 

^iia  Zi  ("**• 

Lattice  coherency  fht"  4'  CuA  j crystallite  to  grow, 

well  aa-d^iona  of  it  droughlnneali^g?  bj'a  ‘LSfe^SSere^^^^^^^  “ 

During’  the'^M?ly*^ti’Jie'^l?t*p?icf|SJatit^^^^^  °*  *'*  *"  ®h*'®'“htlc  forro. 

distort  the  matrix  as  ihe^  begin  to  cluster  to  solute  atomr 

solid  solution).  The  lattice  strains  to  arr-nmmn  ® ® substituriona. 

In  (a)  or  fbl  In  Fie  7 t-i  i n »-r«r-  i rnot  , te  the  group  of  solute  atomsj  as  shown 
ind^^tren^^?toi®aJo^  .esponsiblc  for  the  increased  harSiel^ 

and  the  lattice ' ‘sna^^^i^ge V *m  ^^pre  ^itated  maint/iin  coherency, 

fS; 
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PH!.  6 - LATE  SXA/53  OF  FRECIPrEATION 

HARDENING  SHOWING  FORMATION  OF  A 
DISCRETE  SECOND  PHASE  (INTER- 
METALLIC  COMPOUND  SUCH  AS  CuAlo 
IN  Al-Cu  ALLOY  SYSTEM) . 


FIG.  7 - COHERENCY  OF  PRECIPITATED  PHASE  SHOWN  IN 
SCHEMATIC  FORM.  MAXIMUM  HARDNESS  AND 
STRENGTH  EXHIBITED  BY  COHERENT  PHASE  AS 
SHOWN  IN  (a)  AND  (b) . PRECIPITATED  PHASE 
WILL  LOSE  COHERENCY  (c  & b)  AT  HIGHER 
TEMPERATURES  OR  AFTER  EXTENDED  TIMES  AT 
PRECIPITATION  TEMPERATURES  (OVERAGING). 
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FIG.  8 - EFFECT  OF  TIME  ON  HARDNESS  AT  TWO  PRECIPI- 
TATION HARDENING  TEMPERATURES. 


PK.  9 - ACTUAL  STRENGTH-TEMPERATURE-TIME 

CURVES  FOR  A Cu-Mn-Sl-Al  AL’  V (201A, 


temperatute  on  hardnesH.  Fig.  8 shows  the  kin  J of  behavior  we 

develoD  the^mii  changes  during  precipitation  hardening.  We  can 

fnr  n^n!^l  K^rctaess  In  two  different  ways:  1)  use  a low  temperature  (say  300Op) 

hours  or  2)  use  a higher  temperature  (say  50CPP)  for  only  one  hour.^  Beyond 
1 ^"^es  our  alloy  begins  to  soften  once  again  (i.e.,  “overage").  The  precipitate  has 

lost  coherency  and  is  Increasing  In  size.  Fig.  9 shows  actual  yield  strength  curves  for  at: 
alloy  (Al=(3u)  after  various  time  and  temperature  treatments.  Curves  such  as  these  are 
used  to  tailor  an  alloy's  properties  for  a particular  end  use  by  en^neers  Manrof  the 
al^umlnum  alloys  used  In  aircraft  today  are  precipitation  hardening  grades.  Fig.  10 
shows  tl^  mlcrostructural  changes  visible  under  the  microscope  when  the  alloy  goes  from 
the  solution  treated  condition  to  the  precipitation  hardened  condition.  ^ ® 

physical  property  changes.  Not  only  do  the  hardness  and  strength  change  during  the 

er|c 


PnCOlFlTATION  OF 
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FIG.  10  - MICROSTRUCTURES  OF  AN  A 1-4. 5%  Cu 

ALLOY  AFTER  VARIOUS  HEAT  TREATMENTS. 


FIG.  11 
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Temoenotune, 

EFFECT  OF  TEMPERATURE  ON  HARDNESS  AND  UNIT 
DILATATION  OF  A PRECIPITATION  HARDENING 
ALUMINUM-COPPER  ALLOY  (AFTER  8 HOURS  AT 
TEMPERATURE) . 
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FB.  12  - EFFECT  OF  PRECIPITATION  HARDENING 
ON  THE  ELECTRICAL  CONDUCTIVITY  OF 
AN  Al-Gu  ALLOY.  (ONE  HOUR  AT  lOO'C, 
REHEAT  TO  230«C) . 
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FB.  IJ  - E>:AMPLES  of  some  PRECIPITATION 
hardening  alloy  SYSTEMS  AND 
THEIR  USES. 


ch^ges  are  not  too  important  in  most  applications  but  must  sometimes  be 
considered  As  shown  in  Fig.  11,  the  volume  Increase  (unit  dllamtion)  at  hiS  tern 
enough  to  be  significant  if  close  mechanical  tolerances  were^nvolved 
Fortunately,  maximum  hardness  and  strength  are  achieved  before  much  volume  chance 
occurs  and  only  in  *e  <;oyer-aged"  con  Htlon  does  the  volume  growZrkedly  ® 

Not  much  use  has  been  made  of  ti  conduc  vity  dunce  in  oresent  aDolic-irinn  - ir 
has  helped  in  some  of  the  tlieory  development  for  precipitation  reactions. 

^iipy  ^fpes_and  applications.  There  are  many  more  alloy  systems  which  exhibit  ore- 
cipitanon  hardening  behavior.  Fig.  13  Msts  some  of  the  move  iiiport^t  ones. 

M thf/uSts  impomm  alloys 

Volun.es  of  material  have  bec.i  published,  and  many  scientists  and  engineers  have 
devoted  full  time  to  the  study  of  precipitation  .mg  mechanisms  and  reactions. 

continues,  and  new  alloys  will  no  doubt  be  developed  utilizing  thin  verv 
interesting  and  useful  phenomenon.  mm  very 
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Metarials  review,  testing  and  processes 

Syd  K.  Lee 

TSA  ^ ® °f  fhe  Materials  Laboratory  in  the  Industrial 

MurTwou  -HrS''  Columbia.  Juat  bSo7e  we 

S>ursl  mention  two  principles  upon  which  I teel  the  success  of  s marerials 

Study  of  materials  science  ht.3  tremendous  scope  one  can  earn  a doctorate  in 

staglT  a^ia'^^HeJTc?®  ® proceed  to  spend  a lifetime  in  research  in  thS 

t j is  not  surprising  to  seo  some  educators  in  university  or  college 

Industrial  educati^  departments  teaching  a materials  course  which  leans  very  heavnv 
towarc.  the  tteoretical.  This  "textbook  and  chalkboard"  approach  is  not  what  we  need  in 
ndustrial  education.  Instead  there  needs  to  be  a balance  s?SS  b?meenTeL^ 

riSs  theoriSf^  experimentation.  I like  to  consider  the  lab  as  a proving  ground  for  mate- 

In  the  schools  this  principle  Is  even  more  important,  for  unless  today’s  teacher  ran 
create  a situation  in  which  the  student  can  see  a relationship  berveen  what  is  being  studied 

“kely  lose  interest  Ld  is  onirwast^m  ^ 
Experimentation  can  be  the  bridge  between  the  theory  and  the  need  In  short  a 
materials  course  needs  m be  lab-oriented  to  be  a success  ' 

teaclS-8-ta^ammr  *"  materlala  couraea  taken  by  Induatrlal 

enginTC?lnE-JJSr4m“,?  education  departmenta  contain  aophlaticated 

engineering- type  test  ng  machines  and  instruments;  it  is  the  rare  rsecondarv^  flrhr^i 

»a?,  T-.T  Therefore,  1„  addition  to  aomi  aSa^^^^^^ 

mpS%hir^c  experiment  -with  testing  equS? 

meni  that  is  or  should  be  found  in  the  school,  ui  equip 

learn^ta^^v^ce?  with^h"^  smdent  m develop  one  or  more  simple  machines  or 

learning  devices  which  he  can  use  in  school  .'or  the  puroose  of  demonstrating  uroDertiea 
of  materials  or  industrial  proce...  ^ Li  •!,.  foEoC^g,  you  wUl  see  how  sLem 
can  be  performing  standard  tensile  tests,  while  at  die  same  time  elsewhere  in  the  lab  a 
S^ch^ll*  conducting  the  scl„ol  veraionotthe  tanai'e  test  onTquipS that  L^oui^in 

Join  with  me  now  as  we  explore  the  exciting  world  of  materials  science. 
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time  he  Is 

tlzaUon  to  this  strange  I^Jlronment  he  To  permit  an  early  aoclima- 

destructive  and  non-destructive  testa  aj  soon  as  common 

tion  within  one  materials  rrea.  ^ ^ before  he  proceeds  to  specializa  - 

propSsS^^pSaS’:'  °*  !!,  t"««‘«Ts  mechanical 

cent  elongation,  percent  reductlnn  in  n h ^ strengths,  modulus  of  elasticity,  per- 

student’s  vocabulary  when  comparing  materiUs/^^^  toughness  should  become  part  of  the 

all  of"  aSvTprcpJrties^wift^^i^^  student  from  band  iron  yields 

the  yield  strengthf  possible  ^.xceptions  of  the  modulus  of  elasticity  and 

of  a nontmSfrnc  ^tSlis"wJ*  ' properties 

machine  (UTM)  The  vleld  <3rT•pnc^^h<5  m ^ typical  school  universal  testing 

micromatlr  Z ra^ata?1iad?u„mf?  cvc  i„a  '““"O  >’>'  “=‘n8  ^ 

manenUy)  detormed,  Aey  aaaum"  a barSl-llia  plaadcaUy  (par- 

to  the  sudden  failure  of  brittle  cast  iron  nr  ro  benavior  can  be  compared 

Shaar^aalflg.  AlthLgh  nm  a?  ccmmcrarth*  te“' 
test  is  one  that  appeals  to  manv  students  a compressive  test,  the  shear 

rials  can  be  tested  and  their  ulrimate  shear  stren^As  ^mpaJed^"  "°n-metallic  mate- 

mal  =.'^aTa“=To?Sa^' ^ — 

quenched  carbon  tool  steel  will  reveal  whether  or  nor  ® hardness  check  on  a 

the  ilentificadorof  ^ applications  today,  notably  in 

steel  and  nylon  wifi  reveS^d^t^at^low^te^era  on  materials  such  as  mild 

ture  in  a brittle  fashion.  A?  -120°F  ITsAE  Iftn  normally  tough  materials  frac- 

foot-pounds  of  impact  energ^  to  cLse  fracmre'  requires  only  two  or  three 

is  about  140  foot-pounds.  ’ temperature  the  energy  required 

the  teache^  to  assist\^eam"of  eiTAus^a^Tc^Qmd^*^  simple  in  design,  it  remains  for 

own.  The  low  temperatures  cL  S^rJfcheS  and  construction  of  one  of  their 

and  dry  ice:  reached  ana  held  by  preparing  mi>.tures  of  solvents 

acetone  -12QOF. 
chloroform  -83°F. 
ethylene  dichloride  -33°F. 
carbon  tetrachloride  -11°F. 
benzyl  alcohol  5°F. 

^ndSmo^'i  •>"  “ Examples 

Bridges,  Liberty  ships  and  bulldoaer”arm  a??o“  a feT”  "e  numerous. 

a pop-ufrg’onySfrnmater^SrJ^^^^^  P>“=““  ■'*«  polarised  light  Is 

can  be  readily  seen  an?SSn  Slai^ ‘m  me  ° concentratlo..  Plexiglas  m^els 

™'^DvV‘ot^t?a.rt  me*tJf"L‘p"“"« 

.oseWiit  powderand  a loni^wave  S?rc’k  ult^aXctll™  seeking  tluo- 

cracks  or  porosity  In  a part  The  cleaner  dve  nf»n#:^  ^ ^ detect  ^e  presence  of  surface 
sol  cans  a,  a modest  price.  Tliinttrit  developer  are  sold  in  uero- 

crankshaft  for  cracks  can  motivate  him  to  automobile 

as  magnetic  particle,  ultrasonic  and  X-ray.  ® ^ other  non-destructive  tests,  such 

ness^f*?^elecaon  of  mmeri,1S‘'“BaK'^l?lde^‘  ^ xelaUve  stiff- 
loading fashion  until  the  bar  is’deflfcted  °V.  amoom“?Tf’’1  ^ *xee-po!nt 

deflection  are  compared  It  wiU  eumricu=  mans/  ^ The  loads  required  to  cause  the 

the  same  stiffh.ss  as  a high-strength,  high  carboJ  steelTn^  harde'^^e^S^^^^ 
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Crystallography.  Before  entering  the  metals  c..d  alloys  field,  it  would  be  appropriate 
for  the  students  to  gain  some  insight  into  the  structure  of  crystalline  materials. 

Glass  beads.  The  atomic  arrangements  that  exist  within  crystalline  material  as  it 
slowly  cools  from  the  gaseous  to  the  liquid  state,  and  then  to  the  solid  state,  can  be  Ghown 
in  a simple  way  on  the  overhead  projector..  Class  beads  are  placed  in  a transparent  dish 
an. . positioned  on  the  projector  to  illustrate  atomic  spacing,  long-range  order  and  grain- 
boundary  disorder.  The  principle  of  alloying  is  illustrated  by  adding  beads  of  a different 
Size  nr  color. 

Unit  cell  mod^^  The  repeating  unit  cells  in  a metal’s  space  lattice  can  be  represented 
in  three  dimensio.u.  using  tlfr^e-lnch  styrofoam  plastic  balls.  The  liod^ -centered  cubic, 
face-centered  cubic  and  hexagonal  close-packed  unit  cells  can  be  con.structed  by  .e  stu- 
dent, and  tlien  the  concepts  of  atomic  packing,  slip  planes  and  the  differences  between  solid 
so'.utioi.  types  are  grasped  more  easily. 

^crpscppic  studyjpf  crystals.  The  microscope  opens  the  door  to  a new  and  exciting 
world  for  the  student.  By  closely  examining  the  crystallization  of  c dj.op  of  copper  sulfate 
solution  unuer  the  micro.sccpe,  the  student  is  better  able  to  visualize  the  solidification  of 
a molten  metal  into  a polyci*ystalline  solid. 

A microscope  that  ’c  equipped  with  inexpensive  polarizing  filters  enables  the  viev'er 
to  observe  crystals  in  a spectrum  of  colors. 

Metallography . Metallography  is  a branch  of  metallurgy  which  involves  the  examina- 
tion of  metal  structures,  usually  employing  a microscope.  The  metals  instructor  in  the 
school  IS  m an  ideal  position  for  introducing  his  students  to  elementary  metallography. 

Specimen  preparation.  The  beginning  student  is  wise  to  start  with  a mild  steel,  since 
Its  preparation  is  not  difficult. 

Sectionii^.  A specimen  is  sawn  and  filed  to  reveal  a reasonably  smooth  a’^d  flat 
transverse  or  longitudinal  surface. 


Mqunting.  To  facilitate  handling  during  the  grinding  and  polishing  steps  and  during 
the  micro- examination,  small  specimens  can  be  mounted  in  a polyester  casting  resim 
Wet  grinding.  The  student  uses  a coarse  grit  silicon  carbide  paper  (240)  positioned 
on  a sheet  of  plate  glass  to  remove  the  scratches  left  by  the  sawing  and  filing  operations. 
Papers  of  grit  size  320,  400  and  600  are  used  to  complete  the  grind  phase. 

Wet  polishing.  A successful  polishing  job  will  result  in  a mirror  finish  on  the  speci- 
men surface.  Aluminum  oxide  abrasives  of  micron  size  1.0  and  0.3  are  used. 

Etching.  A polished  surface  will  not  reveal  anything  until  it  has  been  etched  with  a 
solution  ,f  concentrated  nitric,  acid  in  methanol  (nital).  The  etchant  is  applied  with  a 
cotton  swab  for  about  10  seconds  and  then  removed  by  washing  in  strMght  methanol. 

Examination  of  fa>^.teners.  Stove  bolts,  rivets,  screws  and  nails  made  from  nnld  steel 
will  provide  interesting  structures  for  examination.  For  example,  the  grain  flow  or  grain 
disconnnuity  present  in  a wood  screw  will  reveal  whether  the  screw  threads  were  cut  or 
rolled.  1 i.e  carbon  content  of  the  steel  can  be  closely  determined. 

Metallurgy  Briefly  stated,  metallurgy  is  the  science  and  technology  of  metals.  It 
IS  a '-'ery  broad  field  which  contains  many  principles  and  experiments  that  are  suitable 
for  inclusion  in  the  school  metals  course. 

Alloying.  The  largest  percentage  of  metals  produced  are  not  pure  metals  but  alloys 
composed  of  two  or  more  metals.  To  introduce  a student  to  some  of  the  pi inciples  of 
alloying,  the  lead-tin  system  is  especially  appropriate. 

Each  student  can  make  up  an  alloy  of  lead  and  tin  and  then  plot  a cooling  curve  for  the 
alloy  as  it  slowly  cools  from  the  liquid  to  olid  state.  The  inflections  in  the  curve  give 
the  liquidu  and  solidus  temperatures,  which  are  transferred  to  a graph  of  temperature 
against,  composition.  If  each  student  prepares  a different  alloy,  a phase  diagram  c^n  be 
constructed  which  closely  resembles  the  one  given  in  Metals  Handbook.  Volume  1. 

The  study  of  this  diagram  will  reveal  to  the  student  the  reason  radio  solder  is  of 
eutect.  composition;  whereas,  plumbers'  wiping  solder  is  of  a slightly  different  composi- 


geat  treatment  of  high  carbon  steel.  SAE  lOSQ.  T\.e  terms  harde.-iing  and  teinpering 
are  frequently  misused  by  the  metals  student.  Laboratory  experimentation  involving 
austenitizing,  quenching  and  hardness  testing  followed  by  tempering  and  additional  hard- 
nes;i  tests  should  remedy  this  problem. 

Impact  testing  performed  on  hardened  specimens  tliat  have  been  tempered  different 
temperatu.res  will  reveal  the  relationship  between  toughness  and  i>.;mpering  temper-’ture 
jje^t  treatment  of  aluminum  alloy  \A  2C24.  The  solution  heat  tre.-tment  and  nalurai 
age  hardening  of  this  aircraft  alloy  is  a process  that  lends  itself  to  the  school  metals  course. 


solution-traatad  alloy  in 

ture  graaUy  increasas  in  Sr?n5.“n^Itew“i  SlyT 

matar°p"rS  "yTomgIkiS  maLTowdar^^  *"  5-™"“"  °'  P--°duclng  finished 

i"/uc.hr=-SS;enTaa5 

wi^'  stScmfa^  T*Jh«n‘t  ®i?"'’nr'’‘‘°M’‘“'*'"'  potantial  for  lab  exparimantatlon. 

r4x)rtewilTba?bleJcS?orTzech\wc^^^^ 

moZr^  Te  ora^Slufa^grrdT'c^SS 

true  flr.™^  ‘'‘='‘"S“‘=hed  from  the  Douglas  fir  by  tha  lack  of  rasin  ducts  In  the 

mlcrlLcop^sUdaT  ‘ A^taiS-ato  ra^r^'S'afe’'^  prepares  mounted  and  stained 
examination.  Ovamtght  soaking  in  water  will  make  sUciig^a'fiS  ° 

n^^Klnl-  - --  ?or"S^1e“  ^ ^ *' 

phloroglucinol  l g. 
ethanol  25  ml. 

cone.  HCl  25  ml. 

^^^ac“wherra‘^cS  uZZTntZV^%°Z^^:^tZ^^^  “ 

^2  1 g. 

KI  1 g. 

H2O  100  ml. 

moisture  content  is  susceptible  to  the 
strencth  of  wood  mnnldc?  f *^rf  stains  and  moulds.  Whereas  stains  dc  not  affect  the 

dS  woS.  ^ one  or  more  of  the  wood  constituents,  thereby  weakening 

reciiUQ  ®°Vf  “P  school  which  will  provide  some  interestine 

wejh"  and^^^ize.  of  blocks  cf  different  sp^Ls  will  resu^^ 

verified  brthi?tJIt'°  redwood  and  Western  red  cedar  cai:  be 

Checked  ^ -tfectiveness  of  commercial  wood  preservatives  can  also  be 

ing  i^chs'SckrSyitif.^^^^  softwoods  and  hardwoods  can  be  accomplished  by  piac- 
or\  oernr  v,  ^ wood  pie^..es  in  a test  tube  containing  concentrated  acetic  acid  and 

Ae'^ltcClks  ^ar^^urntormW  V ^““‘”8  and  hTd“„nSl 

Fibers  of  different  Rnpri^a  p k Mild  shaking  will  cause  the  fibers  to  separate. 

on  a micr^cope  slide  and  altow^lm'd^r  «e  placed 
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P.^g.P.^y^tion.  A paper  hand  sheet  can  be  prepared  by  pouring  the  above  duId 

^ppertleg  ^ A.  N.  Foulgey  US  Dep^tm^tof%r?i^rmre?Ts  ST^labU'^from 
Intendent  of  Documents^  Cir  F^^tlng  Office,  Washington,  DC,  20402,  for  sixty  cents. 

Plastics.  It  is  estimated  by  the  Society  of  the  Plastics  Industry  that  by^e  year  1983 
the  volur.  f plastics  used  for  all  purposes  will  exceed  the  volume  of  metal?. 

TP®  s tt^cbare  of  . t ^/eral  common  thermoplastic  and  thermosetting  plastics 

Hon  course  in  the  school.  A condensation  pofymeriza- 

tion  P®  demonstrated  by  mixing  the  following  solutions: 

4.4  g 1,6  Hexanediamine 
50  ml.  water 
Solution  B: 

2 ml.  sebacyl  chloride 
100  ml.  carbon  tetrachloride 

Solution  A is  added  to  solution  B,  resulting  in  a nylon  membrane  forming  at  the  Interface 

tion‘  1?  mad?  whether  the  plastic  is  thermoplastic  or  ti'.ermosetting!  an  ej.  ..ninn- 

tentative  idlnHf^  ?•  appearance  and  odor  when  heated  in  an  open  flame.  Once  a 

confirm  hisTd^nSo?  bTc^nd?ctin?fp?cS^ 

ar-o  ^^^^S-Progeaaes.  There  are  a nuniber  of  rm^l  moulding  machines  available  that 
moul^t  d«^°«-t^^ting  injection,  blow,  vacuum,  compresSS?  and  roSSo?? 

Resistance  to  chemicals.  Common  household  and  industrial  chemicals  and  soivenra 
lhem‘roa?S^.lS„“  for  futSJJetorcompISJg 

Ultraviolet  light.  Plastics  materials  can  be  exposed  to  a strong  source 
is  nit  resistance  to  fading  and  deterioration.  If  a mercury  lamp 

^?ni  extended^outdoor  exposure  test  would  give  valuable  results.  ^ ^ 

tmnts.  'pie  public  relations  manager  of  a large  paint  plant  will  often  sunnlv  a teacher 

eLmef and  an  a^^ic 

can  iSfaund  uato|?tteegnaa"IV  gS.d  |l,ugc°'  lab-naadc  patoc 

nowe?^ A film  of  paint  is  applied  to  a checkerboard  hiding 
s^rJes.^  ' ® determined  by  the  paint’s  ability  to  cover  the  black 

arou^i?ei£s  a^drefs^^Th^fl  ^^ed  are  bent 

SSs.  ^andrels.  The  flexed  areas  are  examined  closely  for  the  presence  of 

can  exposure  test  that  simulates  in-service  conditions 

Th  ► performed  on  lab-made  ana  commercially-made  paints  on  a rooftop  exposure  rack 
Jerticaflv  ^PP^oximately  3 inches  wide  by  12  inches  long  iid1?e  arranged 

Calcretes.  There  a?e  ®m1?y  "i^t'SSJlng  e^e^Fmc^  ^uriS^^erfo^Sd  in  the 

partilu^S?nnnHo?Ho?’  R Portland  cement,  each  designed  for  a 

is  a high  early-atreng*  lemen’S"'"  ’ ^ype  HI 

of  cemer?*^^4^^«?^oSi?^?  several  batches  of  concrete,  each  employing  a different  type 
cL?r  w?t%r^?^  moulds,  and  the  set  specimens  are  ci2?d 

dctermine/an'?theVrXte?^^^?"^^^^^^  -n  be 

press^^P^^nerSl! 

aving  oi  erent  water-cement  ratios,  the  student  will  learn  that  concrete  that  has  a high 
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w/c  ratio  Is  a weak  concrete.  TyplcaJ  W/C  ratios  used  ir,  this  teat  are  0.4,  0.5,  0.6  and 

Otrec^^'^^^^eh  gr?uTis>'STur^^  '“^ided  into 

LOO^  ° j cured  in  a different  medium:  under  water  in  air  at 

w2eS?c''»dV*e^^^^  contpres'S^^Se^g'df' 

Mast  to  produce  “comprii^ve“stre^  i"  ^ cool  air 

can  demonstrate  using  *e  bending  or  three-potat°L*?nf  S Increase 

fluorfe-  rc\T  „U1  alt^ff ' th?' sllicam*?'’-'™  *'“  chemical  inermess.  However,  hydr-.- 

glass  test  ojbe  is  half-filled  with  HF  *0i^  acfii  ^ ^ borosilicate  (Pyrex) 

several  days.  ^ will  dissolve  the  walls  of  the  tube  after 

pling^^i^^en^erm\rh.c?u'd2d‘.^j?“?^^  have  permitted  only  a representative  sam- 
Wish  further  Information  in  the  mater-in^io  your  colleagues  should 

.3750  Willingdon  Avenue,  Burnaby  2,  bTc  , CMa‘daf’  " ’ Th®  address  is 

Co7„twi;SoTad^'  °'  '''°  Univerdh,  of  Btltish  Colt™bia,  Point  Gray,  Voncouv.,,  British 


The  future  of  the  materials  engineer 


David  W.  Guerdat 

dtem^^orl^o’ie^rr^I'  llg-aTh'rh^-S  ^ 

s^a„Ti\o?-ra5tir“ 

environment.  chanisms  in  terms  of  their  particular  working 

rnare^U  'LL  engineer?  The  answer  comes  hard  because  the  accentance  of 

?^anviy  ner'TruTfuS^T"^^”*,  -pS-aSnU™  fs 

gineerlng  and  tectaol^fs  in  a ofwan^^^  encompasses  materials  s^ence  and  en- 
engineering  functions  resnrmQiHtHM^i  *^^^r>sition.  And  transition  implies  tliat  materials 
panics  that  responsibilities  and  opportunities  may  not  be  clear  in  many  com- 

Ltablished  as  l^s  ^<^av^  potendal  materials  engineers  may  not  be  as  weU 

function  of  S matorfals'  e^Sineer  engineers  or  designers^  Probably,  the 

costs  an^unt  to  a large  portion  of  sales  dolla?s*^crn  be  lis?e??n1Ss^m?AnS^”^^ 

(1)  Evaluation  and  selection  of  materials  ^isteu  in  tnis  manner. 

Initiation  of  materials  .and  processing  changes 
Development  and  modification  of  materials 

lrCDL“aML™o?m«S“!'*;’®  Involving  materials  and  processing 

^ materials  and  processing  specifications  ^ 

I i-xvcirx^  on,  organisation  and  communication  of  materials  data 
*-.iaison  with  vendors, 

power  in-^s^p-^?3^Tnd"s^^^^ 

each"yearra-fd  SS'L^t^r^T^creafern"^^^ 


(2) 

(3) 

(4) 
(3) 
(6) 
D 
The 
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elands  as  a higher  proportion  of  the  age  group  seek  higher  education  each  year.  But  over 
thr  past  decade,  as  we  became  more  and  more  dependent  on  science  and  technology  in  our 
society,  a smaller  and  smaller  proportion  of  these  men  and  women  elected  to  become 
scientists  and  engineers.  For  example,  between  the  period  of  1950  to  1968,  engineering 
baccalaureates  fell  from  13%  of  the  total  of  all  bachelor’s  degrees  granted  to  5.5%.  Even 
J]  f yearly  supply  of  bachelor’s  degrees  for  young  engineers  Is  not 

rising.  In  1 50  (the  peak  production  year),  almost  53,'ino  engineers  were  graduated  from 
United  States  colleges  and  universities.  In  1969, fewer  chan  40,000  were  graduated.  As  a 
matter  of  fact,  we  have  produced  fewer  than  40,000  engineers  each  year  since  1952,  while 
to  749  OOoTn bachelor's  degrees  more  than  doubled,  rising  from  332,000  in  1952 

..  trained  engineers  at  the  municipal  le-el  already  has  been  termed 

catastrophe  by  some  city  officials.  Positions  for  engineers  in  many  companies  re- 

employers  surveyed  by  Engineers  Joint  Council  in  1969 
gr^uates  short  of  their  planned  recruiting  goals  for  new  engineering 

manpower  shortage  In  engineering  will  continue  to 
worsen.  Despite  the  n^eed  for  new  engineers,  estimated  at  69,000  annually  for  the  next 
decade,  engineering  schools  currently  are  only  graduating  half  that  number.  While  these 
vacancies  are  filled  by  competent  Individuals,  substantial  cr  .lning  expenditures  are  re-^ 
to  make  up  for  the  lack  of  engineering  education.  While  individual  companies  feel 
results  of  engineering  manpower  gap,  the  situation  becomes  even  more  critical 
wh  viewed  at  the  level  of  International  technological  competition.  More  than  200,000 
engineers  and  scientists  graduated  in  Japan  in  1966.  Russian  technical  schools  graduate 
an  estimated  138,000  engincc'-c  annually.  The  impact  of  this  emphasis  on  engineering 
education  ^road  may  already  be  seen  in  the  increasing  competition  for  both  domestic  and 
Free  World  technical  markets. 

Looking  toward  the  future.  It  would  appear  that  we  have  two  choices  — to  continue  to 
improve  our  recnnology  by  increasing  the  proportion  of  our  young  people  trained  In  these 
fields,  or  to  try  to  move  away  from  our  technologically-oriented  society,  to  which  we  have 

TTiis  latter  solution  seems  not  only  Improbable,  but  unreasonable, 
de-^llute  our  environment  by  keepingfrom  use  the  advantages  of  our  present 
technical  capability.  We  must  Instead  turn  our  faces  forward,  seeking  new  advances  in 
technology  to  improve  the  problems  of  the  early  advances,  while  at  the  same  time  moving 

forward  with  new  discoveries  which  will  In  turn  create  new  problems  that  will  have  to 
be  solved. 

Those  of  us  who  would  like  to  invite  our  wonderfully  idealistic,  marvelously  talented 
people  into  the  challenging  world  of  materials  science  and  en^neering  face  some 
rmft*  ®^^^P®*®‘^°ft^"'"^edlateoneIsto  convince  young  people  still  in  high  schcx>l 

I ®*^8itieerlng  do  not  produce  war  — although  some  of  the  discoveries  and 
inventions  of  science  and  engineering  have  been  used  to  wage  war.  They  do  not  in  them- 
se  ves  produce  pollution  - although  jxjllution  has  resulted  when  technology  was  put  to  work 

expensive)  safeguards.  Perhaps  an  almost  equal  obstacle  to 
convincing  today  w young  men  and  women,  and  particularly  tlieir  parents,  that  materials 
science  and  engineering  are  wonderful  fields  Is  created  by  today's  uneasy  stories  about 

Situation  should  not  be  viewed  as  a long-range  phenomenon.  It  is  instead  the 
nnH  Tcsult  of  government  gearshifting  as  we  move  away  from  one  set  of  priorities 

moved  into  another  - in  today’s  case,  away  from  a war  in  Asia  and  toward 
environment.  The  shifting  process  in  itself  is  always  painful  to  those 
caught  m the  transiuon  because  they  are  pursuing  activities  we  are  learning  from.  But 

It  IS  important  that  we  do  not  let  our  vision  of  the  long  road  ahead  be  blocked  by  this  tern- 
porary  obstacle.  ^ 

It  is  important  in  our  looking  ahead  to  note  that  in  1990  we  will  have  almost  exactly 
me  same  number  of  young  men  and  women  reaching  the  college  graduation  age  of  22  that 
we  have  today.  These  potential  college  graduates  of  1990  already  have  been  bom,  and  we 
dTan'^iris  tod^^  population  in  1990  will  have  grown  more  than  1/3  larger 

‘sjltal  then  that  we  encourage  and  help  today’s  high  school  student  who  is  interested 
and  capable  of  being  a part  of  the  exciting  world  of  materials  science  and  engineering,  for 
of^e^  their  mature  leauershlp  In  1990,  we  have  no  hope  of  meeting  the  technological  needs 
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Mr*  Guerdaf 


is  coordinator  for  career  dovelopment,  American  Societ/  for  Metals,  Metals  Park,  Ohio 


Materials  concepts  in  industrial  arts 


gj^glriaJLa^  For  many  years  problem-solvlnc  ha.'  been  identifi^^d 

scrib2S^iJdust?fa7  program.  A l%8 

thrniioh  phase  of  the  educational  structure  that  helps  ^oident'? 

SS?foc?l‘'arweM  “"d  technology,  mere  realistically  to  understand  the 

are  said  to  be  the  *,unda*meSs  ol  oCftSLJ^^^^ 

offerings.  ^ fundamental  technological  concepts  as  a part  of  our  educational 

catto^^''^norf»nMff^^  ^g^Utigg.-  While  industrial  arts  philosophy  presents  a favorable  edu- 

dfa^n  a\^^fe«SearSo'^f.'^“‘““‘°^  " brande^d^r^^tn^anllart^arntg^ 

rr:i“r|32t= 

llv*l  mCf?^?r?5“„';“?!:“  ^ttcotnplish  li  established  ^ffs.  educaSrs  ^^3” 

tlie  “what  to  j_,“^™^.,^®*^‘toursecontentto  permit  teachers  and  students  to  probe  beyond 

ot  a weliTiS^red  Ssglal  alSTroI^^^^  ” ^‘>“=■>“‘>■'‘•“5'  lucrative  arm 

vant^“whv^'^r2^^^  developed  course  of  study,  that  encompasses  and  integrates  the  rele- 

ffly-oriem^eys"mSems.'^"  '-•'nologtst,  technician  and  other"  tech^nXc- 

more  recent  years,  some  rather  comprehensive  inno- 
wnvH  have  been  introduced  in  various  parts  of  the  nation  Their  success  ro 

jT  Htm  ^2dmr®'.,r'?r  promoting  meaningful  Jal>oratoiy  12S222tlo2s 

heir  rcspccavc  tS  “r.cernod  cdu-  „ors  are  quesaonmg 

moris"."r'?r° 

tion  andoiher  relaSd  subje'ct  science,  mathematics,  technological  communlca- 

rigipip“;;H£“SS-SS 

manufacmre  o,  prolcts  lfa'?“‘u"sTp‘e"r': 
often''ln‘l'?lvmK  ou7e  re?ea?ch^^^^^  deparTOenm  that  are  Interwoven  and  Interlaced, 

technology  to  soWe  *e^lr  selStS^r^et^I  uPPU^d  ^luiunue  and 
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Materials  - A significant  phaae 

The  Importance,  breadth,  role  and  ccinplexlty  of  modem  materials  has  been  identified 

technological  revolution.  It  has  also  been  Llfthat  Sie^ 

wi*1n  a^parttcul'aVInvSonmStr’""  -'aterlala  to  work 

understand  and  work  effectively  m a modem  Industrial  environment  it  Is  ex 
^IclS^/nrn  P^^'iccitioner  (in  education  or  Industry)  develop  significant  in~ 

f mS  of  modem  materials.  The  era  of  being  concerned  only  ,?ith  obs en- 

able forming,  shaping,  blending  and/or  joining  problems  has  given  way  to  the  Inclusion  of 

wood  priducts?a"f,  Lva‘“ovlrX"  yaal  iJparianca^^ 

JL*r;nc2'“tl‘ "tia  naStal 

substances  to  the  development  of  many  modified  and/or  synthetic  materials  to  meer  i-hf> 
demarda  of  our  modaiu  world.  Thus,  tha^tSam  taSnoloJ^ 
fc?s  spaclalsubstancas  that  wlU  randar  p‘rS^S?SKaS%"a"“v- 

rr,c.T  ^election.  An  understanding  of  the  materials  being  considered  and  ulti- 

mately selected  is  a very  slgniflci,  it  part  of  a modem  Industrial  organization  DeoaS 
ments  charged  wlA  this  responsibility  devote  considerable  time  tovS  the  sele«£^^^ 
appropriate  materials  to  assure  satiafactorv  product  performScrwhen  ex^sed^ 

H cSus^?''r  i?raT°„d^®iTV  MatarlalsaroletecKd".  by 

In  Materials  in  Design  Engineering,  Julv.  1965  oresenr 

TheJS' presen^^onf  pattern  from  "concept  formulation  to  manufactSring". 

In  A ? should  be  of  Interest  to  industrial  ed-icators  and  should  be  reviewed 

som^relnfo/cl^IglL^^^^  Eugluoerlng  ardc.os  will  provlS 

engineering  efforts,  material  selection  Is  a problem-solving  process 
Much  has  been  written  on  problem  solving,  and  the  major  ?t4s  inJolvS  have 
been  expressed  and  defined  in  many  different  ways.  However,  there  Is  a general 
agreement  that  the  major  steps  are:  general 

(1)  Analysis  of  the  problem 

(2)  Formulation  of  alternate  solution 

(3)  EvaluaUon  of  the  alternate 

(4)  Decision 

When  *ese  are  applied  to  the  material  selection  process,  the  steps  become; 

(1)  Analysis  of  the  material  requirements 

(2)  Selection  of  candidate  materials 

(3)  Evaluation  of  candidates 

( 1)  Selection  of  the  candidate  material  that  best  meets  the  requirements, 

writer  suggests  that  since  a review  and  understanding  of  selected  Dum  and  modi 
fied  substances  are  an  important  phase  of  modem  industry,  they  SlT  ?n  ifk^mlSn^r" 
Ing^."^^  ^ equally  important  and  integrated  part  of  the  indu.srria^l  arts  curriculum  offer- 

mateS^a?  hM?  project  manufacturing,  employing  readily-available 

time  w T?,e  i ' ^ practice.  Such  laboratory  patterns  leave  little  or  no 

to  br£?  foof^  S important  series  of  meaningful  educational  sessions  designed 

Tomorrow's  environment.  Time  and  space  will  not  permit  us  to  explore  ^,11  i-he 
hefp ‘Si  A^lJuS^  y practitioner  and  educator  may  have  to  understand  and 

-eader^Sn  rh^  ^ are  currently  peing  published  that  speculate  with  their 

\ changes  during  the  '70's  and  on  to  the  year  2OT0. 

ew  obse^adons  that  may  be  of  Interest  to  the  educational  planner  are  presented  below 

fenm  marriage  between  science  and  technology  Is  expected  to  create  a 

team  effort  that  can  make  almost  anything  possible,  e^P«c.ieu  co  create  a 

threefo^f  year  2000,  Industrial  activities  and  involvements  are  expected  to  increase 
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educational  drivlng^force^"to’^Sd^^o^lLj^Jonf®"®^^^  very  strong  industrial  and 

a Pa«  of  this  problem.  A few  examples  as  foocTfo^fh  kinds  will  be 

5 y^^rly  waste  probleS?s%^aid  t?in JuJ^^  presented: 

1r  beverage  cans  " 

ion  ^ ®nd  plastic  bottles 

too  million  automobile  tires 

6 million  automobiles 

Millions  of  tons  of  paper  products 
Hnf  • S°®®  on  and  on-  - 

purposes°are"dSar|?d°[nS^th^''Si^^  used  for  all 

cnemlcally-altered  state,  vironment  In  their  raw,  seml-bumed  or  semi- 
development of^'InV^ ne^wli'rg^nlc^nd^ili’ria^  niso  generate  a drive  toward  the 

coatings,  to  be  deposited  at  their  respe«f^^  Ja’iS^"‘?^^"’°“‘'^"’^"-®°^'^e"t-oarrylng 
prou-ctlve  and  decorative  problems.  temperatures  to  help  solve  new 

a reallty!^1^e®are“aSeld7‘?SSi%'a£,m  strengths  will  become 

blow-molded  into  new  shapes.  ^ plastic  metals  that  can  actually  be 

ove^^oToOO  memory  shape-recovery  with  strain  stresses  of 

Sintering  methods, 

(8)  The  polymer  indust^  Is  already  ^^^ioaung  avenues. 

more  extensiv^e  .SI  o^fil/er  horizon  by  introducing 

(9;  Modem  adhesive  materials  are  now  receivlnor  reinforcement  additives. 

P«-°Wems,  fo, 

expected  to 

assume  as  this  new  giant  grows  ln?uV  mwJJ?  technologist  and  educator 

--  and  the  list  can  go  on  and  on  -- 

Tompoiow^s,  Industrial  educarinn  -ra,....  . 

fragment.,  of  what  the"i^IId^?^rBf  tomorrow  must  c^TJrU  ^ fow 

classrocm  Is  to  reflect  the  technolocical  nl^hi  ^ tomorrow's  industrial  arts 

stand  and  accept  that  no  single  department  teachers  must  under- 
stand alone,  just  as  no  single  Dar/*of  an  educational  environment  can 

Without  the  help  and  cooperarton  ot  other  survive  or  prepress 

oporatlve  team  effort.  Int^SS.  coU*  Hvfa^S™  Therefore^^S! 

must  become  a functional  part  of  the  modern  educationnl*oi”fbn":.°^‘^‘^** 

Thus,  all  of  us  who  are  memh<t.i-«  .heT.  ‘ 

ticular  role  (students,  teachers  at  all  levels  or  regardless  of  our  par- 

basic  premise;  that  the  numerous  materials  wj  wort- P^^^^^oners),  must  accept  a 
or  our  prople,  discuss,  teach  or  perform  w/il  inclnHA  -nany  operatioriis  we, 

*°L  Odni.munleatton. 

nutn^iT^SSone™"  *'t”acb ''™"o  and  eome  of  the 

deliberations  are  presented.  ^ ^ graduate  teachers.  Several  key  points  of  their 

?o  S^airii".!;!f  training  S?id^^don  ^ obsolete.  To  educate  for 

a low  celling  of  Pos^35e^|row^^.^fo?^"l5f^^^^  immediate  goals  which  often  have 

limite.  -eonmgcapah.!i«es%o^i?i.~Mj;.rtS 
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aB  a closed  loop  circuit.  The  doors  toward  ever,  limited  reasoning  shoulc.  always  be  tept 

“■""Vo  e_du^  however.  Is  to  ‘"-XT  « me  ‘edS^aml  IfSnS^S  wim  tl 

most  fertile  ground  for  tomorrow  s “ • • g*  ,,,j.iter  that  the  student  should  be  en- 

rrL'a^d^ynal^ms-S^indJstUal  problems  and  dte  Indus- 

trial  arts  classroom. 


D„  Mein  U a of  th,  fnculty  u.  Sun  Jos,  (CoUfcnio)  St,.,  CoU,9,. 


Metallurgy  in  junior  high  school  industrial  arts 

Loi-in  V.  Waitkus 


(2) 

(3) 

(4) 

(5) 

(6) 


No  other  industrial  ® ^^3^ely 

re"‘m1tar"“Srn  h”a??Urj  im^rt£t  mat  -^-q^P^rtall^osTeS  SCme^lus 

&;?.c"arm%h%“ntca?a?^eheS^^^ 

^‘"c?hrarbuTmSrn%s‘=l".s‘’ a very 

^ts?Arfr"omT06  L‘z''lnc‘"- 

SS?,^»L"Sf5-1romS”2ollr^m 

an  ounce  for’  gold.  (And  even 

higher  for  rare  metals.)  r-arhon  steels  at  cryogenic  temperatures 

(7)  Ductilities  from  the  very  ® steel  under  the  same  conditions, 

to  very  high  elongations  for  f cast  forged,  rolled,  drawn,  ex- 

Metals  can  be  shaped  by  a^ost  etched.  They  can 

truded,  coined,  machined,  et^  ^ nrfhpsivelv-lxmded  or  mechanicallv-fastened.  (3:4-5) 
be  welded,  brazed,  diffusion-bonded  ^d^esively-^naea  or  m^^ 

mnnur“n;rrfLc1ilirs.'“T",:» 

^„«Tlet“jTb^sf  fn^fn^  --  - »as  UB2  billion.  By 

aS^aSuni" ^P^StTm  Sf^Kpe  ” B^fn^mg  mJ"m‘eSs“? 

mamrlafs  mtTtoaTLtpTtn'jesSnsI  Jmln's  wants  for  goods  is  part  of  me  dommton 

Of  Industrial  arts  education.  crpru^rallv  recognize  the  importance  of  metallurgy,  but 

We  in  industrial  arts  educatmn  generally  p\  often  a problem.  Every  branch  of 

changing  industrial  technology  are.  . »hp>  <5tate— of— the— art  or  tiie  technology. 

^)  Manufacturing  complexity  Is  important. 

(2)  Because  echnJlofty  are^lntS  Ut  in  order  that  what  may  be  done  in 

mdustrlaf  a?m  ^Sena™  will  b‘e  valid  In  relaaon  to  modem  technological  developments. 

^"“Ar“rmSu?acmr^’^S;;S'’^S^^^^  “-ivahclng  me  sta,e-of-me-art  or  me  tech- 
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comments  that  "many  of  the  significant 
methods. "(6'53)  Today's  comnlex  hse  of  materials  than  on  manufacturing 

Therl  «n?  bf  ‘hat  conserve  metai  and  labor. 

This  will  result  from  1he7nflaUon«v  iend  “Pedflly  in  the  rolling  of  gears. 

lur  w i™Sirbe^tcer“nro^^^^  decreasing  chip-making.  The  desire 

and  the'^ree^foVmSian^  eliminating  overlapping  edges 

esses  for  heat  treatine  Shoos  will  in  • ? ^ rnore  automation  of  operations  and  proc- 

grated  into  proceSf  f^d  |Sng  hUs!^"‘  ""  easily'inte- 

Eliminating  the  human  element  Is  the  tiend  intestine  anH  inci-tor^fir^n  - t a 

“ hSs~«~~ 

nical*&!dg??rblfsTv‘e^.°^^^^^  Eng  neerlng.  relates  that  -tech- 

will  nppH  ^rh  1 nr.,.,  • f.f  years.  Half  of  what  the  scientist  or  engineer  of  197 S 

wi  in  ten  7^;^"  ^7^2  m"/?[  available.  Half  of  what  he  knows  now  wniTeTnappH^f 

Of  ^sSwiTtfe^^  '^^v^r^S'S  tor9Tnftu\Tri 

of  the  70  metals  are  in  commercla  """  °"-half 

importSf  ’ magnitude  of  specialization  is 

chasing  a snecialSr  as  ? ^"S  something  special  to  do.  It  does  mean 

techniques  can  inc^ase  efflciencv°and  nSdiVrifvl^^^  activities.  Known  processing 

'"=T"hle?„r  coordlSdnTpTo?eSg 

the  resttlcdonf  if\heTs1ralI?'lim,S°n'L°"h°' T*'®''’'’ ‘•'p'  "freedom  from 
vances  In  quality,  elflclencv  and  iSonihnijJ®''.'^^  '=“  amazing  ad- 

unknown  ou'tslde^' small  cir^cle  ofSlhar  o^;ration^^  techniques  are  all  hut 

solving  TprlnTem?  re^erSa?  » L'SSv'f  «S.  "'““'''r-  ’ ™=  ^lies  himself  to 

worker  scrambles  traditional  orcanifarion^  organization.  The  knowledge 

who  can  ma”e  s4si  ™t  "f  the^^aS^^^^  ndlvidual  of  cross-diaclplinls 

rapidly.  Tliis  kind  of  sDeciallst  nrnv’Hf^c  P operly  assessing  changes  that  are  occurring 

m-e-r,n- 

S^“e"  thT”  S^rih?;  wXm‘ani°;  P-feS 

awards  in  scienr^  ,V,nw  ^ ” manpower  changes  shift,  but  also  the  college  degree 

dwdrus  in  science  will  take  on  a new  rank.  (1*99-103) 

his  are^of  specialization  ^ understand  and  help  solve  problems  now  almost  out  of 

arrancf^H^n^  ^ i^epresent  a set  of  diverse  professional  skills.  The  group  will  be 

to  a Droblem°^^^^."^^  rather  than  mechanical  models;  they  will  evolve  In  response 
P rather  than  to  programmed  role  expectations. 

problem-solving,  temporary  systems  of  diverse  snerialicfa 
flux. . . coordinating  and  task-evaluating  specialists  in  an  organic 

this  will  replace  tlie  Industrial  organization  as  we  know  It. 

specialization  thus  becomes  a center  of  Integration  of  various  industrial  processes. 
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Performance  of  wider  functions  requires  a new  range  of  skilis  for  closer  interaction 
with  other  functions.  This  means  combining  a particular  specialization  and  a general 
understanding  of  the  whole  industrial  system. 

Planning  and  organizing  a curriculum  in  terms  of  these  two  important  factors  sug- 
gest a system  of  human  technological  relationships.  Many  industrial  arts  courses  are 
systems  which  mold  an  individual  \vho  is  continually  in  confrontation  with  a rapidly  chang- 
ing society.  (See  Figure  1.)  The  curriculum  specialist  selects  a set  of  knowledges  and 
skills,  which  then  are  transmitted  to  the  student.  When  education  follows  this  system,  the 
student  soon  finds  that  his  learning  does  not  match  the  needs  of  society.  (9:362)  There 
is  a gar  *■  what  tlie  system  produces  and  what  society  needs. 

AN  APPROACH  TO  INDUSTRIAL  ARTS 
EDUCATION 


o 
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Proposed  plan  for  Education  Traditional  Education 


PIGURE  I 

By  altering  the  basis  of  curriculum  planning,  a better  system  of  education  can  be 
achieved.  The  goals  of  society  indicate  the  skills  mat  so^'Iety  needs.  This  suggests  knowl- 
edge needed  by  the  individual;  then  curriculum  specialists  can  decide  cn  a system  of  edu- 
cation. With  education  based  on  the  goals  of  society,  the  student  will  be  prepared  to  live 
comfortably  In  a rapidly- changing  technolo^cal  world.  There  must  be  a close  connection 
between  industrial  arts  education  and  individual  development.  The  intent  is  not  to  produce 
more  participants  in  Industry,  but  to  produce  more  creative,  productive  participants  in 
industrial,  technology.  For  example,  an  industrial  arts  program  should  go  beyond  the 
teaching  of  isolated  techniques  when  these  techniques  really  form  interrelated  entities 
or  holistic  systems. 

Industrial  arts  is  essentially  considered  to  Include  those  management,  personnel 
and  production  techniques  used  to  construct  and  manufacture  goods.  (10:155)  Metallurgy 
is  of  major  importance  in  the  processing  of  many  material  goods.  Knowledge  of  the  tech- 
niques of  metallurgy  often  permeates  management,  personnel  and  production  practices 
in  the  manufacture  of  these  products. 

Metallurgy  in  a junior  high  school  industrial  arts  course  does  not  preclude  the  study 
of  management,  personnel  or  production  practices.  For  example,  students  at  Roosevelt 
Junior  High  used  metallurgical  testing  equipment  to  study  metals  and  their  properties  in 
various  manufacturing  processes. 

Manufacturing  substantially  changes  the  form  of  material  to  satisfy  man's  wants  for 
goods.  As  man  increases  his  knowledge  of  techniques  and  tools,  more  elaborate  materials 
are  reQUired  to  meet  his  wants  and  his  needs. 

Metallurgy  embraces  the  production  of  materials  and  the  use  of  materials.  In  plan- 
ning an  industrial  arts  course,  we  should  draw  heavily  on  the  knowledge  of  using  the  mate- 
rials. (See  Figure  2.)  In  the  category  of  using  the  materials,  knowledge  can  be  organized 
around  two  concepts;  processes  and  products.  Processing  consists  of  forming,  separating 


FIGURE  2 

properties  of  three  kinds:  chemical,  physical  and 

form^o"  anTthi°pJSuctsft«  materials,  processes  that  change  the 

been  devfsSTto  &e  taterrSatio^Sio  products— a matrix  or  model  has 

Incidentally,  t!iis  interrelationship  of  IdeS  makJ?indn?r^L‘®''^  industrial  arts, 

sent^any  opportunities  and  challenges  for^mcSnSliV  exciting  and  pre- 

The  model  reveals  the  sub-eiemT^/f  students  of  different  temperament. 

knowledge  of  metallurgy  is  uaed^  S ^nd  properties.  The 

metals,  (2)  the  processes  of  forming,  separatipffan^or>il.K-  materials,  particularly  the 
facturlng,  and  (3)  the  properties  classified  as  mechanical  accomplished  in  manu- 

Each  axis  of  the  model  can  be  mudioH  mechanical,  physical  and  chemical. 

suitable  approach  can  be  taken  at  thl^level'^^'^e'^-nt  However, 

their  properties  to  manufacturing  p-ocesses  ciTJcmI?  interrelationship  of  metals  and 
industrial  goods  efficiently.  Thlf  model  can  knowledge  of  how  to  produce 

industrfal  processes,  and  it  provides  a st^cture  fJJi  ‘ 

In  using  the  model,  a metal  can  be  sei,fcrlaV.^“  ^ efilclent  production  practices 
will  affect  tte  perfb’rmSices  of  tfta  pScf  properties  tS« 

required  strength,  hardness,  tjughnLs  and  DlastiM^  properties  such  as 

tured  from  aluminum,  steel,  cast  iron  or  whatevev^^^  built  into  products  manufac- 

complexity  of  the  problem  is  evident  wiS^fhe  w * appropriate  processes.  The 

three  axes.  evident  with  the  interrelationship  of  the  sub-elements  of  the 

system  of  technoS^.^^Dr^^ChflS*  made^^^^^  assessed  within  the  framework  of  the 
Congress  and  Exposition  iA  PhilaSlrtiia  in  Materials  Engineermg 

th^e  required  properties,  and  not  onVmust  themmArinr^f  ^ material  provide 

shape,  but  the  material  and  Drocess^mM«f^  h2  process  produce  the  required 

tbrt  the  shaping  process  also  contribIIfiQ^^f^  overlook  the  fact 

metals  is  looking  at  the  whole  problem  rather  than  (5:80)  One  approach  to 

The  proposid  model  offers  a examining  discrete  parts. 

edge^thout  narrowing  the  field  of  vision  at  S levS  knowl- 

the  ^ sealing 

Whiic  sfuaying  a.e  whole 
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grade  industrial  arts  students  learned  a number  of  special  skills.  They  prepared  metallo- 
graphic  samples  in  four  steps;  Mounting  the  specimen,  grinding  the  specimen,  polishing 
the  specimen  and  etching  die  specimen. 

1 hen  diey  observed  the  specimen  with  a metal.lurj;:ical  microscope.  Sketches  or 
micrographs  were  made  ot  ell  metals  observed  by  microscope.  Sometimes  photomicro- 
graphs of  various  metals  specimens  were  taken  with  a Polaroid  attachment.  Mechanical 
properties  were  investigated  on  testing  equipment  by  performing  tensile-strength  rests, 
hardness  tests  and  toughness  tests. 

Students  presented  their  findings  and  demonstrated  industrial  applications  of  metal- 
lurgical techniques,  dopics  included:  Altering  crystalline  structures  by  regulating  heat, 
recalescence  in  stell,  heat  treatment  of  metals  and  effect  of  cold  working  on  metals. 

Students  worked^  individually  or  collectively,  each  prepared  written  and  oral  reports, 
and  performed  various  industrial  processes  suited  to  t.ieir  interest  level  and  ability. 

The  study  units  are  centered  on  providing  material  goods  using  techniques  of  metal- 
lurgy.  The  units  provide  an  understanding  of  metals,  properties  and  processes  and  of 
how  these  interrelationships  aid  man  in  solving  production  problems. 

In  selecting  a problem,  students  (1)  determine  goals,  (2)  research  the  problem  and 

(3)  design  a solution. 

Greater  student  participation  and  motivation  occur  when  students  help  determine 
learning  experiences  and  select  goals  witiiin  the  framework  >r  system  of  industrial  arts 
education.  Meaning  exists  in  the  person  and  not  in  the  word  or  thing. 

After  tiie  goal  has  been  determined,  the  next  step  is  researching.  Students  seek  in- 
formation from  industries,  groups,  individuals,  libraries,  and  from  any  other  source 
which  may  provide  pertinent  data.  Many  technical  reports,  research  reports,  NASA 
bulletins  and  uade  journals  provide  information  in  metallurgy.  Industries  and  testing 
laboratories  can  provide  information,  consultants  and  sample  materials  for  Industrial 
arts  classes. 

Designing  involves  selection  of  processes  and  materials  to  meet  specific  properties. 
For  example,  in  one  problem,  powdered  copper  was  selected  as  the  metal  to  be  compacted 
into  bushbigs,  sin^  copper  possessed  the  properties  that  the  product  required.  Properties 
of  material  are  im^-icant  design  considerations. 

Prototypes  of  tools,  dies,  presses  or  machines  canbe  assembled  and  tested.  Students 
evaluate  the  problems  of  industrial  production,  using  the  model  elements:  material, 
processes  and  properties. 

Metallurgy  always  will  be  an  essential  part  of  industrial  arts  education.  As  new 
processing  techniques  become  less  and  less  like  traditional  techniques,  and  the  properties 
of  advanced  alloys  and  traditional  alloys  diverge,  metals  will  still  be  the  foundation  of 
modern  industry. 

Knowledge  of  metallurgy  can  increase  the  efficiency  of  management  and  processing 
practices.  Knowledge  of  metallurgy  provides  the  skill  needed  to  select  the  right  material 
for  the  product. 

To  utilize  the  propertie:  . modern  metals,  such  as  berylium,  zirconium  and  titanium, 

to  mention  bat  a few,  requires  individuals  with  intimate  knowledge  of  the  characteristics 
of  these  metals  and  of  newer  processing  techniques. 
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The  metal  Cc^sting  industry  today 

Hai-old  W,  Ruf 

aa  irl!:  anl'^5'  Tre™rlfobs?r  "/n”  4500-4000  BC  In  the  area  now  known 

fying  in  crevic^  or  denressions  iii  Hn<=  nnt  resulted  from  molten  metal  solidi- 

This  later  led  to  *e  making  of  crude  clff  Sid  l^ne  mo”Sf 

metall?rsrnte,"^co?per°warSeTir??'m^  occurrence  and  availabiUty  in  the 

to  a considerable  degree,  ^-^ecai  cast.  tJy  dUUU  BC  the  process  had  developed 

art.  ‘£,ni,r*iy  Ste?  ,"9™'““°”’  P«d«da  remained  a craft  or 

Jewelry  tS  Sat  Anchor?  La‘??e  Sam  ?'  P‘«“  o5 

format  bullem^nnon  balls  and  similar  prV4Tu®sedtn^4^S7e.°"‘’' 

production  of  IndustriaSand'aerSufSra?  larger  quantities  of  castings  for  the 

changed  greatly  and  with  a ^ew  <=v  ^ jy*3chinery.  But  the  ancient  technology  was  not 

amal!,  pr!va?e‘;j-o™;dr„d  -mt^a;e|*“Soons"'‘eS,pty^^  "toundries"^ere  stiU 
men.  ® 'jrgamzauons,  employing  a small  group  of  crafts- 

electrtc‘"miS'Sd‘"tg“  LflnTnS^^^^  I""™'  “"ibusUon  engine. 

And  the  Situation  is  “roZlng  S chana^to^?^  S “ "i?®®  “nshnier  ma?ltet; 

industry  is  still  thouaht  of  hv  man,,  unfortunately,  ail  too  often  the  foundry 

poorlylgh,ed"u%1f.'iSn‘’';Smm''sKl;it“T™rotr^^^^^^ 

foundries,  and  considf^r-^Hon  A cour  of  any  one  of  a number  of  moderr 

convince  myone  that  this  io  no  longer  ara'c“cu7a''te  SripMo7 

plant  sizef  fro'm  ie  vS'Sl^mTh^T  ‘T  ""'"‘i  p"**  °f 

dividual  the  opportunity  o7 ownership.  If  thatTs  hirdes1re’’“A  .““PP"’’ 

as  gray  iron,  steel  'MPrer-£S'’aSs  Forexample,  by  the  type  of  metal  poured,  such 
pose,  even  cold  and  Qiirrov  t7  * *^^Si^®sium,  aluminum  ductile  iron  and,  I sud- 

Xn^mer^Sassmcatiorfs  by^^ZVs  "capilye?'. 

ventlonal  green  sand  molds  shell  mr»iH  i #■  such  as  permanent  molds,  con- 

and  others!  ’ ceramic  molds,  cement  molds 

greaSVo'm‘a”i‘§?tno‘'"fou!!d?i'us“ma'^^^  8PPPW'P  molds,  differs 

producing  castings  in  green  saS  ^ ^ process.  Similarly,  the  foundi 

pipe  foundry  producing  istlngs  by  the  centrifugTpSSs  *°pp  »»  the 

"amely,  that  foey 

product.  ^ ^ shape  which  on  solidification  becomes  a useful 

time  the  product  is  shipped  from  the  Plantf'^ort^Ynl’Itr^fo^ankll^S^m 


271 


TABLE  1 


RANK  AMONG  TOP  MANUFACTURING  INDUSTRIES 


Rank  Industry 

1 Motor  vehicles  and  equipment 

2 Aircraft  and  parts 

3 Blast  furnaces  and  steel  mills 

4 Basic  chemicals 

5 Comnu'nication  equipment 

6 FOUNDRIES  (Including  captive  plants) 

7 Metalworking  machinery  & equipment 

8 Beverage  Industries 

9 Petroleum  refining 

10  Electronic  components 

Source;  US  Department  of  Commerce 
1967  Census  of  Manufacturers 


i967  Value  Added 
By  Manufacturer 
$ 14,266,000,000 
11,602,000,000 
10,424,000,000 

7.685.000. 000 

6.913.000. 000 

6.188.000. 000 

5.154.000. 000 

4.848.000. 000 

4.685.000. 000 

4.517.000. 000 


certainly  does  not  imply  small  shops  on  side  streets.  Quite  the  contrary.  To  attain  this 
position,  the  operations  must  be  substantial,  in  1967  a total  of  5,395  foundries  were 
operating  In  the  US  and  Canada.  These  companies  employed  477,729  people  and  had  a 
total  annual  capacity  of  31,503,448  tons  of  castings.  * » i' 


lABLE  II 


1966  Cf' 


and 
M«tlc4blc 
Srecl  . . 
Kotiferrous 


- . U.  J 

a36,000 


T|0N 

D«U«r 

$4,432,000,000 

780.000.000 

1.525.000. 00« 

3.187.000. 000 


Toial  Production 20.840.000  $9,933,000,000 


*U.  t.  fwvM  ttM  C«nun. 

kr  r0U|t!D«Y  k«a»4  «n  U. 
mmtt*  d«f«. 


S.  0tP«rtm«nr  pf  Com- 


Voii  II  classifies  1966  casting  production  according  to  type  of  metal. 

You  wlllnote  that  gray  and  ductile  iron  production  led  in  tonnage,  with  a total  of  15,716  000 

steel  castings  with  2,156,000  tons.  Nonferrous  production, 
copper-ba.a  matala,  accoantad  f->r  1.836,000  tana 

Due  to  die  lower  density  of  the  nonferrous  metals,  variations  In  price  of  different  r.aw 
materials,  type  of  end  product  and  many  other  factors,  it  Is  not  accurate  to  compare  pro- 
duction on  the  basis  of  weight  alone.  Dollar  value  must  also  be  considered.  The  figures 
based  on  this  unit  of  measure  show  a closer  grouping  of  the  different  segments  of  the 
industry  than  did  the  figures  based  on  tonnage.  The  estimated  combined  sales  value  of 

Sf,.  industry  in  the  US  during  1969  was  in  the  neighborhood  of  twelve 

billion  dollars  - again,  no  small  figure. 

The  ^port  shows  further  that  castings  are  produced  in  49  out  of  the  50  states.  The 
concCTtrad  . plants  naturally  is  In  the  states  that  have  the  greatest  amount  of  manu- 
lacturixig, 

Ihble  111  we  see  a classification  of  foundries  according  to  size,  as  measured  by 
numter  of  ^ployees.  Foundries  producing  gray  and  ductile  Iron  lead  in  total  number 
^ numter  employing  more  tiian  100  people.  Just  as  they  lead  In  tonnage.  On  a per- 
centage basis,  both  malleable  and  steel  foundries  tend  to  have  a larger  ave’-age  employ- 
ment than  do  the  gray  iron  shops.  o t-  / 

'Thhi^'Vv  the  recent  historical  trend  of  the  size  and  employment  figures. 

Table  IV  presents  a review  of  the  number  of  plants  of  each  size,  operating  during  the  odd- 

there  has  been  a gradual  decrease  in  the 
total  number  of  foundries  in  operation,  going  from  5,879  In  1961  to  5,395  in  1967.  The 
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table  III 


NUMBER  OF  FOUNDRIES  BY  SIZE  AND  PRINCIPAL 

U«i»#d  and  Cio«d«-l967 

METAl  CAST 

K>;fNDRlES 

• Y FRINCIPAL 

METAl  CAST 

IM^lOYINC 

Cray  « Dvriil* 

MolUabI* 

Sra«l 

Nonfsrroui 

TOTAl 

FOUNDRIES 

Over  i.OOO  . 

500-999  

250-499  . . 

100-249  .... 

50*99 

20-49  

Under  20 

29 

42 

93 

290 

411 

428 

431 

5 

15 

20 

31 

8 

1 

9 

33 

56 

lOG 

59 
70 

60 

6 

19 

54 

166 

310 

656 

1,987 

49 

109 

223 

593 

788 

1,155 

2,478 

TOTAL ' 

1,724 

1 

80 

393 

3,198 

5,395 

main  numerical  decrease  occurred 


In 


nf  «^_^.u^xcu  In  the  number 

of  plants  that  employed  fewer  than  50  people. 

eo 

In  part,  the  decrease  In  number  of 


of" plants  empl^yin'g  mo^rihan 
50  people  increased  during  that  time. 


TABLE  IV 

ANALYSIS  OF  THE  FOUNDRY  INDUSTRY 

(Numbtr  of  vUnfi.  u.S.  and  Canada) 


by  ^m^loymtflr 


1967  196S 


1963 


1961 


* l'  — jLii  liujiijj^x'  oi  smaller 

shops  may  be  due  to  the  fact  that  some  of  the  more 
well-operated,  small  foundries  ex- 

moved.  Into  the 

higher  bracket.  More  often,  the  small  shops  were 
a"°  u.»  ® ^ remain  competitive  because  of  their 
Inability  to  produce  sufficient  capital  for  the 
modernization  necessary  for  them  to  produce  the 
higher  ^allty,  larger  quantlri-^  and  lower  costs 
required  In  today's  competltlv  ^ market.  There  is 

a feeling  among  knowledgeable  people  that  this  trend 

toward  f^er  small  foundries  will  continue  In  the 
totore.  One  point  here  stands  out;  The  castlnes 

produces  more  and  better  castings 
with  fewer  plants  than  in  1960.  * 

Next  let’s  look  at  the  types  of  end  product  In 
which  metal  castings  are  found.  The  next  three 
tables  CThble  5,  6 and  7)  list  the  major  iLrs  o1 
CB‘  tings  according  to  tonnage  and  application. 

These  figures  show  that  certain  industries  are  by 
far  the  largest  users  - motor  vehicles  of  different 
largest  weight  of  iron  castings  and 
the  railroad  industry  making  use  of  the  largest 
weight  of  Steel  castings.  But  castings  find  success- 
application  in  a wide  range  of  industries.  And 

toMnta^”mUUon‘to'fs™'  '*’3'  estimated 

is  tS<^y  inifeSL*®  of  an  tadlvidual  plant’s  operation 

proSSTStplS  tSSTa  contone  tor  "2? 

com^ti^e  with  other  methods  of  producing  the  ”"°“®  P«x»uct  at  a price 

potential  of  the”aatt^°hidustryr  Tm"Sr?j^’re°concenie?^  stability  and  profit 
With  its  “potential  for  people"  ^ concerned  to  an  even  greater  degree 

P.a„^s«“  mU*l,‘r^fSrri%S^  mtS“or?5Sf 

gyTmLsm^e*'.  ”‘™‘  toate"r?al'‘ij:rs‘p^^?;  lf.sT“  m dem'^l^ 


Ovtr  1.000 

49 

37 

28 

28 

500  to  999 

109 

62 

61 

86 

250  to  499 

223 

191 

.95 

212 

100  to  249 

593 

547 

533 

540 

50  to  99 

788 

70T 

728 

741 

20  to  49 

U55 

1.195 

1.211 

t.2l6 

Und«r  20 

2.478 

2.729 

2.898 

3.056 

5y  M«|or  Mttal  Casti 

Cr#y  and  ductila 

iron 

1.724 

1,771 

1.896 

2.040 

MailMDla  iron 

80 

63 

90 

92 

Stt«l 

393 

370 

367 

360 

Nonftrrouft  mttat» 

3.198 

3.256 

3.321 

3.387 

■y  iobblAf-Ca^fv#; 

lAClusivfly  jobbing 

3.510 

3,559 

3.577 

3,631 

Primarlfy  jobbing 

580 

355 

610 

696 

EAclutlvaly  captive 

870 

930 

975 

1.010 

Primarily  captive 

435 

438 

512 

542 

AU  PUHTS 

5,39S 

5,483 

5,674 

5,879 

* 
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TABLE  V 


GRAY  AND  DUCTILE  IRON  CASTINGS 

Per  Cent 

Rank 

SIC  Code 

Indoitry 

of  Tot  el 

1. 

3/17 

Motor  vehicles  and  pans  . . . 

. 31.4 

2. 

352" 

Form  machinery  and  equipment 

8 3 

3. 

349 1 

Valves  and  pipe  fillings  .... 

3.T 

4. 

351V 

Internal  combustion  engines  . 

3.1 

5. 

356i 

Pumps  and  compressors  .... 

30 

6. 

3531 

Construction  machinery  .... 

9 

7. 

3431 

Plumbing  fixtures 

2 6 

8. 

3 133 

Heating  equipment, 

except  electric 

2.2 

9. 

3541 

Metal-cutling  machine  tools  , . 

1.8 

10. 

3585 

Refrigeration  machinery  .... 

1.6 

11. 

3566 

Po.ver  transmission  equipment 

1.5 

12. 

3443 

Sotler  shop  products 

15 

13. 

3621 

Motors  and  generators  .... 

M 

14. 

3554 

Paper  industries  machinery  . . 

1.1 

15. 

3429 

Hardware,  not  elsewhere 

classified  

All  other  industries 

1.0 
. 33.0 

IV64  estimjf#  of  cjtt[nei  producffd  for  mI#.  M4(f#  by  rh#  Cr«y  ind 
Ouctiiw  Iron  Foundtrs'  Socitfy,  b«i«d  on  origin*!  rfit*rch  conducted  by 
the  iMtrnoflonjI  Nickel  Co.  irv  1963. 
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STEEL  CASTINGS 


These  employees  may  be  dii-ectly  involved  in 
production  of  the  product  or  in  any  one  of  several 
other  areas -the  Purchasing  Department,  Person- 
nel Department,  Sales  Department,  Maintenance 
Department  or  the  Accounting  Depai  tment,  to  name 
a few.  A recent  analysis  of  a typical  medium- 
sized foundry  indicated  that  about  68%  of  the  em- 
ployees were  in  production  jobs.  The  remaining 
32%  could  be  classified  as  managerial,  financial, 
sales  or  technical. 

Today,  with  the  presence  of  sophisticated  auto- 
matic equipment,  job  responsibilities  have  changed 
and  will  continue  to  change.  At  one  time,  when 
most  people  thought  of  a foundry,  they  thought  of  a 
molder,  just  as  they  thought  of  a baker  in  connec- 
tion with  a bakery.  In  today’s  production  foundries, 
or  bakeries,  such  men  are  in  a minority.  In  the 
survey  just  mentioned,  only  6%  of  the  employees 
were  listed  as  molders.  The  large  automotive 
foundries  built  in  recent  years  do  not  employ  any 
molders.  Their  job  titlefor  a man  producing  molds 
is  “machine  operator”. 

Similar  changes  have  taken  place  in  the  other 
production  departments  of  our  plants.  Not  long  ago 
one  of  our  plants  had  18  skilled  bench  core  makers, 
producing  cores  in  the  oil  sand  process.  Tod.iy  the 
same  production  requirements  are  met  by  four  op- 
erators, each  running  two  semi-automatic  blowers 
in  the  shell  core  process.  The  cores  are  stronger 
and  of  greater  dimensional  accuracy,  and  they  are 
ready  to  be  used  right  now,  with  no  further  delay 
for  baking  in  an  oven. 

These  and  other  changes  do  not  mean,  however, 
that  our  production  people  do  not  need  training  for 
their  jobs.  An  introduction  to  all  phases  of  foundry 
production  makes  a man  more  valuable  in  any  area 
to  which  he  is  finally  assigned.  If  the  man  mixing 
our  molding  sand  has  had  first-hand  acquaintance 
with  drawing  a pattern  from  a mold,  he  will  under- 
stand the  results  of  either  a sticky  or  dry  sand. 

So  he  will  more  readily  realize  the  need  for  accu- 
rate measurement  of  the  materials  added. 

And  the  man  pouring  metal  into  a mold  has  to 
understand  that  he’s  doing  more  than  just  filling 
up  a hole.  If  in  his  previous  training  he  has  ex- 
perienced the  frustration  of  making  and  pouring  a 
mold,  only  to  find  that  his  casting  is  incomplete 
because  tfie  metal  was  too  cold  or  pourcrdtoo  slow, 
that  lesson  will  stay  with  him  for  a loi  i time.  It's 
this  kind  of  experience  you  men  are  giving  your 
students  at  the  "grass- roots”  level.  And  It's  of 
utmost  importance  that  you  do  so. 

One  interesting  aspect  of  the  trend  to  increased 
mechanization  of  our  operations  is  that  it  has  led 
to  an  Increase  in  total  foundry  employment  instead 
of  a decrease.  As  I said  earlier,  total  foundry  em- 
ployment in  1967  was  477,729  people.  This  figure 

increases  every  year,  not  only  because  the  economy  is  expanding,  but  also  because  im- 
proved efficiency  and  quality  have  kept  us  competitive  with  other  methods  of  fabrication, 
if  such  was  not  the  case,  our  employment  could  very  well  be  waning  in  spite  of  an  expand- 
ing economy. 

During  this  year  40%  of  all  casting  producers  plan  on  increasing  their  expenditures 


Par  Cent 

Rank 

SIC  Cede 

Industry 

of  Total 

1. 

374 

Railroad  equipment 

2. 

353 

Construction,  mining,  and 

materials  handling  machinery 

•nd  equipment 

. 25.6 

3. 

354 

Metalworking  machinery  and 

equipment 

7.9 

4. 

371 

Motor  vehicles  and  equipr^ent  . 

6.6 

5. 

355 

Special  industry  mach:nery  . . 

3.2 

6. 

331 

Steel  rolling  mil!  roils 

, 2.8 

7. 

356 

Genera!  industrial  machinery  . 

2.6 

6. 

349 

Valves,  pipe  rittin^*v  and  Ather 

misc.  fabricated  metal 

products  

2.5 

9, 

19 

Ordnance  (including  tanks  and 

tank  components) 

1.5 

10. 

351 

Engines  and  turbines 

1.0 

All  other  industries 

4.4 

BiMd 

prtp«rrd  by  fh«  Slitl  Foundtrs*  Soctftr 

of  Am«rtc* 

cenctrning  tnaust 

of  stftt  produced 

for  s«t*  in 

1965. 

TABLE  VI 1 

MALLEABLE  >R0N  CASTINGS 

Per  Cent 

Industry 

of  Total 

1. 

Automobiles  - 

. 50 

2. 

Trucks 

and  trailers 

. 18 

3. 

Farm  and  construction  machinery  . . . . 

. 11 

4. 

Valves  - 

and  fittings 

. 10 

5. 

General 

industrial  equipment 

4 

6. 

Railroad 

equipment 

. 3 

All  other  •ndustrlas 

ftjied  ettWnat*  prtpsrt4  ty  fAJlIttblt  foun^tn  (POfy 
c«rri>ngi  and  vm  di»rr«bwt^n  «f  «ii  fypei  of  m^Ilt iblt  rtttinps^  both 
icbbino  c«ptivf,  producaif  In  1965. 
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TABLE  VIII 

CASTING  INDUSTRY  GROWTH 


Year 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969  (estimate) 

1970  (forecast) 
Percentage  inci 
1961  to  1970  - • 


Production* 
(millions  of  tons) 


13.8 

15.2 

16.7 

18.7 

20.5 

20.8 

18.9 

19.6 

20.5 

21.5 

ase 

••  - 56% 


Value** 

(billions  of  dollars) 

$ 6.0 
7.3 
7.7 
8.6 
9.6 
9.9 

10.5 
11.2 
12.0 

12.5 

108% 


Sources:  *US  Bureau  of  the  Census 

♦*Estimated  by  FOUNDRY,  based  on 
US  Department  of  Commerce  data 


customer's  morkats  continue 

keep  up  with  their  needs.  So  the  growth  pattern  I ' 6%  a year  to 

as  though  It  Will  continue  for  the  foreseeable  fu^ re 

Mr.  Ruf  i5  vice-president  of  Grede  Foundries,  Inc.,  Milwaoke'.,  Wisconsin. 


How  a technical  society  helps  teachers 

Ralph  E.  Betterle^ 

clatl^n'S  have  a better  appre- 

and  overall  way  of  life  it  Is  mv  and  Impact  on  business,  our  economy 

school  progrmna.  and  more  f ^ hriefly  on  the  role  of  cnatinga  ii 

men's  SoclIty^^mduTrial  arts  nctivitioa  of  tlto  Amorlcnn  Poundry- 

cnstlng  la  tougl.t  0^000  area  codrsos,  whore  motal- 

Industriol  Arts."l  * ^ ^ — A/VU  Magazine,  Aprils  1969,  '’Cast  Metals  in 

teach“?’  IlSl?a“e  tn®Mflwauk“^^^  of  the  cooperative  cant  metaia  In-aervlce 

I say  "cooperative”  brrnnse  I’m  ifmiH  oom  Teachers  , immediately  preceding.) 

that  he  and  other  schor’  personnel  nlaved  m^est  as  to  the  energetic  role 

cess  of  the  course  sneaks  for  course.  The  overall  suc- 

ative  team  effort . . . along  with  excellent  ’ca<^rii^^^^  accomplished  only  through  a cooper- 
Chapter  of  the  Wisconsin 

AFS  ^ChTinere^SdTocarfoundr^  Industry,  it  has  been  consistently  found  that 

It  may  be^lant  vlsimdonsTcS^I^^  programs, 

and  materials  In  some  cases  consultations,  talks  to  students,  and  even  equipment 

wlth'Slae^roI^lmlru.SugjXM\'Sk“?H®:™  a national  level -alao  works  cloaeh- 

“fdtdly  and  Xr  in«™iuCSaf 

H «uon  may  oe  asked.  Why  teach  cast  metals  in  secondary  schools?  To  answer  this. 


O 

ERIC 


275 


one  cannot  overlook  a well-established  objective  of  your  programs:  “To  develop  in  each 
student  an  insight  and  understanding  ot  industry  and  its  place  In  our  culture.”  This  may 
not  be  the  exact  wording  for  f.ome  of  your  new  approaches,  such  as  American  Industry 
and  other  conceptual  philosophies  of  teaching.  However,  to  me,  this  recognized  objective 
basically  means  to  interpret  industry'*  for  the  student. , , considering,  of  course,  basic 
operations,  metliods,  machines  and  materials  of  major  manufacturing  industries. 

Dr.  Ruf  has  made  the  point  clear  as  to  the  imp>ortance,  size  and  role  of  this  industry 
today.  The  castings  Industiy  is  big  business.  And  it  is  vitally  basic  to  all  manufacturing. 
Design  engineers  generally  agree  that  “a  casting  is  the  shortest  and  most  economlcai 
route  between  raw  material  and  finished  product.”  Well,  then,  if  you  as  industrial  edu- 
cation teachers  and  supervisors  want  to  “Interpret  industry'*,  why  is  castings  technology 
so  often  missing  in  the  metals  programs  in  secondary  schools? 

There  are  many  answers  to  this  question,  but  let’s  touch  on  a few  prime  reasons: 

, ^ outset,  it  is  felt  that  many  school  officials,  including  some  teachers,  are 

just  not  aware  of  the  Importance  of  the  castings  Industry,  and  especially  of  the  revolu- 
tionary developments  that  have  been  achieved  in  recent  years, 

(2)  Often  there  is  a lack  of  technical  castings  knowledge  on  the  part  of  the  teacher. 
Any  teacher  avoids  that  which  he  doesn't  know  or  lacks  confidence  in. 

The  teacher  does  not  have  the  skill  training  to  perform  demonstrations  and  teach 
the  subject. 

(4)  Teachers  often  lack  information  as  to  what  equ.'.pment  and  costs  are  Involved. 
Oasung  programs  are  usually  thought  to  be  too  expensive.  But  this  is  not  true,  when 
compared  to  other  well-equipped  laboratories, 

^ The  safety  aspects  of  a castings  program  are  exaggerated  and  not  understood. 

Good  safe  practice  can  be  learned  by  the  teacher  and  then  taught. 

(6)  One  basic  obstacle,  perhaps  stemming  from  the  above,  is  fear.  This  fear  is 
actually  a lack  of  confidence. 

Safety  aspects  are  feared  by  teachers,  administrators,  students  and  parents  alike. 
However,  given  proper  facilities,  teaching  and  equipment,  casting  operations  are  no  more 
dangerous  than  other  shop  operations.  Training  for  upgrading  in  skills  and  knowledge  is 
available  if  the  teacher  is  motivated  to  want  it.  By  actual  practice  in  these  programs,  he 
can  dispel  his  fears.  This  is  where  your  local  foundrymen,  through  their  Chapters  and 
National  AFS  Headquarters,  can  be  of  unlimited  help.  Many  types  of  in-service  particl- 
available.  Including  actual  molding,  coremaking  and  pouring  practice.  Local 
AFS  Chapters  can  assist  and  give  additional  support  in  many  areas. 

(a)  Industry  representatives  can  discuss  teaching  and  safe  practices  with  teachers 
and  school  officials. 

(b)  Help  provide  materials  and  equipment.  Judgment  should,  however,  be  exercised 
to  provide  used  equipment  suitable  for  school  use.  (Size,  type,  etc.) 

(c)  Organize  plant  visitations  for  teachers  and  students.  Many  plants  offer  summer 
employment  - excellent  practical  experience  for  a teacher. 

(^)  Offer  services  for  school  talks  and  demonstrations  showing  new  processes  or 
techniques. 

(e)  Keep  teachers  Informed  of  new  foundry  developments. 

( f)  Have  Education  Night*’  Chapter  meetings.  Invite  teachers  with  students  and 
apprentices. 

(S)  Encourage  teacher  participation  in  Chapter  activities,  especially  when  a subject 
is  being  presented  which  is  appropriate  for  school  shop  application. 

(h)  Con^ct  local  Instructors’  Seminars  to  Improve  teaching  and  update  instruction. 

(Note:  ™s  has  been  done  successfully  by  several  AFS  Chapters,  e.g.,  the  Milwaukee 
program) 

^ ^ Assist  schools  in  Career  Carmval  exhibits.  Show  the  casting  process  and  use 
AFS  Career  Guidance  literature. 

( j)  Provide  speakers  for  parent-teacher  groups  and  civic  organizations. 

On  die  national  level,  the  AFS  1‘raining  and  Research  Institute  has  many  activities 
and  programs  to  help  technical  education,  including  yours.  Time  does  not  permit  com- 
plete details  of  these  programs;  however,  a brief  review  will  quickly  show  the  areas  of 
our  Involvement  as  follows; 

::  Career  Guidance  filmstrips,  35  mm  color  with  sound  tape.  Two  films,  one  for  high 
school  graduates  and  the  other  for  college  graduates,  depict  the  numerous  and  chal- 
lenging career  opportunities  available  in  the  Metalcasting  Industry. 

Occupational  Career  Briefs  give  details  of  Jobs  in  specific  areas  or  departments  of 
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no.  ..a 

portatlon  expenses  are  coverei'.  ty  registrant  seminar.  Trans- 

" on  castogs  andpanemmaking 

••aIoSliaa1a»Xou"^ 

::  Advanced  Intensive  technical  course?  S”iucted“‘bv  ipf  1 ^iil  and ‘S’' 
stitut6  in  Dcs  Plair*6s  111  and  nfh#a*r  *T>u  ^ ® ^nd  R6s6arch  In*- 

" untZ^LThiJrat  glveTiriher"! 

« production  aTconSo^ToZrSlZs  =■"'»>«“">  Industry's  approaches 

lndusT?y°‘’o?r  fc^SrSie^  a?d  SeAZrica?-o“d  “■=  "^^ools  and 

if  you  ask  for  their  help  And  thev  should  ' Iso  “ndrinnen  s Society  will  cooperate  fully, 

as  ^ture  employees.  MuZHk‘l?sZso‘’p?^d?s%^^^^^  T ^ T"^r 

students  may  some  dav  be  customer^!  nr-friMrariw^  consumer  education  . Your  foundry 
students  understand  the  castine  orocess  and  . ® castings.  In  helping  your 

range  benefits  also.  Therefo?^®ittte  thtp.  foundrymen  have  these  long- 

dents  and  foundries  will  aU  benkit  if  you  do.  communications.  You,  your  stu- 

Now  IttuVto  yL'^J?‘?indT5^  ascertain  a lot  by  finding  out." 


Mr.B  etferley  is  director  of  education,  A/nerican  Foundrymen's  Society,  Des  Plaines, 


linois. 
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computer-assisted  instruction 
and  re)  ^ited  areas 


The  computer—its  role  in  teaching 
industrial  arts  (the  state  of  the  art) 


^ Tw.  opencer 

Computers  what  a fascinatinc  subiecr  i 

rings  with  excitement.  They  are  highly^  prai-Jd  hiTS^®  ^^'^erally 

oLuers.  Perhaps  the  most  exciting  thine  about  comnnro^  some  individuals  and  dreaded  by 
so  few  of  us  fully  understand  the  role  of  such  deS 
It  has  only  been  in  the  past  several  vp  irQ  ^hot. 
meanin^l  and  significant  tool  to  man  ^ ’ts  u-e*^h^^  computer  has  been  perceived  as  a 
so  rapid  that  computer  technology  has  Virwan^mnveT'^"-®®  advancement 

scientific  computerized  activity  Slmost  wiSt  business  and 

growth  which  has  taken  place  during  the  past  deSd^  • rapid 

drop  in  the  bucket  in  relation  to  vfhat  is^likelv  fo  h predicted  to  be  but  a 

truth  IS  that  the  use  of  the  computer  is  still  in  fts  e-riv^^mai^  ?h 

We  often  recognize  manv  of  rhf>  ^ Scriy  stage  of  development. 

made  to  the  business  and  scientific  world,  sSchTs%umrnS^^  computer  has 

files  and  oAer  applications  involving  data  proceSine  hTw  accounting,  updating 

puter  has  been  equaUy  significant  in  our  IndSItrTal  ^nd 

area  of  computer  technological  development  is  ^ technological  environment.  The 

tties  today.  The,  past  few  years  have  seen  s'tartlSl  h°"t  ^"‘^'^st-growing  Indus- 

innovations  and  virtually  undreamed-of  applica  jSis  breakthroughs,  software 

advancing  so  fast  «>at  „at,ufacatre.s 

aa^o^r^rxr'  ? »<,  at  d,e 
supervising  quaLry  control  desimiinv  nf  r,il  ^ innovation.  It  is  used  today  in 

material  handling  and  in  runninf^  entire  indu^striarco  "\^chlnery,  automatic 

receiving  this  modern  technologilarXancemem  wi^  industries  are 

them  in  shortening  the  time  reouired  for  nrnHn/'i-  s great  enthusiasm,  for  it  is  aiding 

^ ^®“^We  prSucT""®"'  manufacturing  while 

magical  device  which  is  capable^ofSviiSSof*°'^^^^^*  computer  is  some  sort  of 

untrue  in  Its  present  stat?of  *e  ar^  problems.  This  is  definite?/ 

are  aiding  man  in  his  endeavors.  This  Sthe?stJLerdT®-^®^^  powerful  tools  which 
has  been  developedbymantorelievehimof  some^f  hff  ^ 'h®  ^ machine,  which 

him  greater  freedom  of  thought  and  m ^ mundane  repetitive  tasks,  to  allow 

less  drudgery  and  with  greatef  accuracy.  ^ problems  more  quickly  with 

lect  informSfon.^'S'sumL^^  days  and  even  weeks  to  col- 

who  had  specific  need  for  it.  disseminate  the  Information  to  those 

Today's  computers^  ^capabl?^?f^opSating^L  *nemory  capacity, 

seconds  (billionths  of  a second).  oSier  cafabilS?-^®!®^^  responses  in  uano- 

retrieval,  whereby  any  bit  of  data  can  L rSSevl^^^^  random  access  storage  and 
information.  In  the  broad  sense  from  among  billions  of  other  bits  of 

ure,  calculate  and  evaluate,  and  are  qSie  goS^af ^£^1,b°s compare,  meas- 

teenth^'anTeiSJeSS^cSimries  ^Briefly  ^ 

mbes  and  relays  (lst-gene?a?on  comp^Sis^to  — m 

to  integrated  microminiature  solid  st^e  cYreSm  generation). 

The  computer  industry  has  advanced  (^5^:ge"eration  computers). 

access  memory  banks;  ^d  from  mSest  e!?  ^ fast,  random- 

processing  techniques  operating  in  reS-time  “ powerful  mc?lti- 

remote  users.  ^ ^ time-shared  among  many  simultaneous 

small  biexpeLlv'^"comi5utS  directions.  One  trend  is  toward 

have  plenty  of  power^nd  Sn  peS^rm  oflem 

on  .angen^acMnes. 


in  which  input  and  output  (I/O)  interact  directly  with  the  central  processor  of  the  com- 
puter (CPU),  and  off-line  the  next  day  as  a “stand  alone"  unit,  whereby  the  central  com- 
puter is  not  tied  up  during  peripheral  operations.  Eventually,  these  small  computers  may 
cosc  no  more  than  a television  set,  and  it  is  anticipated  that  these  small  computers  will 
be  used  as  part  of  the  daily  routine  of  housewives,  students,  office  workers  and  others. 

other  trend  is  toward  large  computing  utilities  (centers),  as  extensive  perhaps 
as  present-day  communication  systems,  such  as  our  telephone  utility  or  national  broad- 
castmg  stations.  These  large  centers  will  be  capable  of  storing  vast  quantities  of  infor- 
mation, and,  by  remote  computing  by  means  of  a telephone,  teletype,  radio  signal,  micro- 
wave  or  laser  beam,  man  will  be  able  to  communicate  with  large  computer  centers  vir- 
tually anywhere  in  the  world.  Such  systems  operating  on-line  in  real-time  (OLRT)  will 
enable  the  user  to  rnake  discussions  on  vast  amounts  of  instantly  available  data  and  in- 
formation. This  unique  mode  of  operation  will  enable  computers  to  communicate  with 
each  other  at  rates  of  a thousand  times  that  of  hums.n  speech.  Such  systems  are  a bit 
futuristic  at  this  time,  but  are  quite  likely  to  affect  the  whole  spectrum  of  remote,  low- 
cost  computing  and  information  retrieval.  Thus,  vast  quantities  of  information  will  be 
conveniently  accessible  to  the  user,  and  all  at  negligible  costs. 

Today’s  computer  language  development  is  also  proceeding  in  two  directions.  On 
one  hand,  simpler  application- oriented  languages  are  being  developed,  such  as  interactive 
conversational  (natural)  languages,  whereby  man  can  communicate  and  interact  with  the 
''omputer  in  a much  simpler  form  than  with  conventional  mediods.  On  the  other  hand,  a 
■*re  difficult  hJt  increasingly  powerful  language  is  being  developed  for  use  in  larce— 
computers.  “ 

Research  in  the  entire  area  of  peripherals  continues  to  develop  at  a fast  competitive 
pace.  The  most  dramatic  of  the  new  developments  are  in  the  general  area  of  voice  op- 
erational computers.  The  voice  answer-back  (VAB)  “talking  computers"  are  able  to 
create  practically  any  sound  in  the  human  vocal  range,  along  with  voice  inflections  and 
accents.  This  enables  computers  to  be  operated  and  controlled  by  the  use  of  convention.al 

English.  The  more  sophisticated  units  today  have  vocabularies  made  up  of  hundreds  of 
words. 

New  innovations  continue  in  the  area  of  data-cells,  photo-optics,  video  and  audio 
peripherals,  which  are  among  the  more  sophisticated  developments  currently  bringing 
about  new  ways  for  man  to  interact  with  computers. 

The  area  of  optics  is  offering  promising  new  apj.xications  whereby  any  page  from  a 
stored  electronic  library  or  catalog  can  be  retrieved,  analyzed,  appraised  or  edited  per 
specific  requirements.  These  optic  devices  (scanners)  are  being  utilized  in  converting 
graphical  information  into  digital  form.  The  computer  simply  converts  a drawing  or 
graphic  into  numerical  information.  Stored  on  numerical  control  (N/C)  tape,  it  can  be 
called  upon  at  any  time  fot  processing  as  the  need  arises. 

Image  proce>3Sing  is  an  area  of  technology  which  is  receiving  additional  attention. 
Dkiring  me  past  several  years,  systems  have  been  built  which  utilisse  diagrams  (graphics) 
rather  than  punched  or  typed  information  as  a medium  of  interacting  with  computers.  These 
systems  have  shown  that  the  use  of  graphical  input-output  equipment  can  produce  substan- 
1 m computer’s  ability  to  aid  man  with  solving  relatively  complex  prob- 

Graphics  may  now  be  wholly  drawn  or  altered  with  the  aid  of  some  of  the  newer  com- 
puter peripherals.  These  devices  produce  the  required  drawing  or  the  revision  of  same 
according  m the  individual’s  specifications.  Today  we  have  available  various  types  of 
X,  y recorders,  high  speed  plotters,  digitizers  and  automatic  optical  drafting  machines, 
most  of  which  offer  quality  paphics  with  high  degrees  of  accuracy. 

Some  of  the  newer  devices,  such  as  the  photon  tubes,  store  images  and  photographic 
imag^,  TTiese  devices  are  further  capable  of  editing  and  updating  graphic  documents 
and  offer  the  capability  of  using  microfilm  as  either  an  input  or  output  technique. 

Other  new  peripherals  include  electrostatic  reproduction  devices,  which  can  transmit 
data  or  graphics  to  remote  terminals  and  put  out  an  entire  printed  page  in  less  than  two 
seconds.  Developments  in  image  display  equipment  are  making  remarkable  advancements, 
’’arious  combinations  of  cathode  ray  tubes  (CRT)  and  mass  storage  facilities,  along  with 
on-line,  real-time  systems,  allow  the  accommodation  of  billions  of  bits  of  data  to  be  in- 
stantaneously displayed  to  tlie  viewer.  This  is  perhaps  the  basis  for  the  greatest  upheaval 
In  the  graphics  area  in  relation  to  image  generation  and  storage  of  graphical  information. 
Such  devices  have  opened  entire  new  frontiers  in  the  areas  of  computer-aided  design  (CAD). 
With  such  a de'dee,  an  architect  or  engineer  can  literally  "walk  through"  a building  and 
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J"--  O-Vlces  allow  the 

onto  a cathode  ray  tube  screen  drawing  a model  of  It  with  a light  pen 

analyze  the  problem.  " imply  asking  the  computer  to  calculate  and 

whic“mUTrfi"o®basta?oTSS,“4me^s!oS^^^^^ 

i^r“™ 

whole  new  poten°™!^S^lndusSS*?no‘?aS^  “xlf  '^  this  new  relationship  have  virtually  a 
merit  and  creativitv  interfaced  with  rhfo  of  man’s  foresight,  judg- 

systems  of  information  processine  is  lead^ntr  speed,  massive  storage  and  adaptive 
change.  What  role  comnute»-<5  wn*l  nia^  t ^ ^ whole  new  era  of  technological 

Certfinly  th^aS  not  XutS  deSin'^^  uJnl  truly  speculative  at  this  time. 

and  age  have  developed  tc  soiredeff'-eeorform  thfo*^"  application.  Every  historical  period 

J»“  «n'£r,'s  ri;:,s 

S5S" 

qulteTom'JJxinpla^cl!'^B^^^^^^  afl”  mL^wlll  bra^h?"*?  computers  are  doing  today  as 

and  developing  his  ideaJ^'tSL  deviSp^g  ^ for  testing 

can  perform  the  kind  of  activity  for  which  each^s  blst  suited  ’ computer, 

Mr.  Spencer  is  o member  of  the  faculty  of  San  Jase  (California)  State  College. 


The  prmciples  of  computer  graphics  and 
fheir  application  in  the  classroom 

Wayne  N.  Lockwood 

batta™  s^7flT‘SimUU°E^^^  ‘’S’’’®  “^‘"8  “ ”‘*e 

Ings  of  the  computer.  They  would  like  to  innur  inr.-vi  concerned  about  the  Inner  work- 

most  expedient  manner  nosslble  Thev  wnnld  uS  ^ computer  in  the  simplest, 

meanln^l  form  mh«  « ^ They  would  like  the  results  returned  In  the  fastest  most 

communlciiaons  between  man*  and  hi?  COTiiScal5”'hf  man*"*'*'^^  natural 

'"“■in  but  It  la  most  apparent  in  the  graphi’cs''‘arc? 

ail  com^e“S?y'?;f?aSl''gr“a?h%*^^^  ‘'‘®An“”®S‘®  Principles  th'at  apply,  m part,  to 

?aTs^5  ‘sTtsnSrt^  L#rEHSC?“ 

The  n sans  by  which  images  are  generated  Is  of  characters  on  a line  printer, 

cause  of  the  many  trade-offs  thffre^ult^  Th?m  concern  in  compter  graphics  be- 
and  Computer  power.  The  faster  ffranhlc  common  trad'-  off  is  between  speed 

complex  programs.  8^  P V t ms  require  larger  computers  and  more 

an  obWou^^tot.‘’b?'lS®lmp^caBbns^S''wo^menH'’^®°'"^  *® 

••computer-indepondent”  In  desISrTOs  Most  graphic  devices  are 

Sirci.  b?ssw-sr"®‘" 

stored  %'Z%rl^sTu  Is 
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pnerated.  There  are  many  useful  applications  that  have  not  profited  from  this  new  tech- 
no^gy  as  a result  of  rhe  lack  of  programming.  The  availability  of  good  programming  is 
► consideration  in  the  decision  to  purchase  graphic  equipment.  Even  sit^TpTe  pro! 

effort  to  develop.  Most  companies  making  graphic  equipment  pro- 
vide basic  programs  (often  at  additional  cost).  The  large  initill  investment  iToroerSn 
development  can  be  quickly  amortized  by  the  time  saved  in  their  repeated  use.  ^ 

it  is  to^be"used^^¥he^rei!H’’r*h-''®N^  progrem  needs  instruction  from  the  user  as  to  how 
“ ® ^ ®f,  • relationship  between  the  program  and  the  instructions  for  tlie  nro- 

gram  can  be  illustrated  by  the  relationship  between  a driver  and  his  car  Most  Lr1  have 
been  enpneered  (propammed)  to  go  forward  or  backward  and  to  go  right  or  left  The 
’ *’?''^"g^o'vledge  of  the  car's  capabilities,  provides  instructioL  to  the  car  through 
the  steering  wheel,  accelerator  and  gear  shift  as  to  which  options  will  be  usel.  oLfousif 
combination  of  instructions  to  the  car  will  cause  it  to  do  things  for  which  it  was 
not  engineered,  for  instance,  roll  over  on  its  side,  climb  fences  and  go  fo?Jwlmf 

instructions  for  a program  that  will  eventually  produce  an  image  is  not 
very  different  from  driving  a car.  A very  sophisticated  system  of  vacuum,  thermostats 

cefo?atoi''DedT‘\'Sea^^  responds  to  the  subtle  changesinpressureontheac- 

^ T ■ complex  programs  and  complicated  hardware  are  ready 

to  respond  to  even  simple  instructions  on  the  part  of  the  computer  user.  ^ 

>-  analogy  one  step  further,  there  are  many  very  fine  drivers  on  the 

road  who  know  very  little  about  the  internal  workings  of  their  carl  This  is  also  t^e 
of  many  computer  users  (as  distinguished  from  computer  programmers).  Through  WaPhic 

*"  providing  compdteraplllcatlons  for  peSs  wK 

com con-..aon 

mbe®''nd°Hifot  nm‘  a?''*?®  commercially  available  today  is  the  caAode  ray 

5 display  IS  very  fast  and  can  be  generated  from  cards 

typing  in  information  from  the  control  panel  or  bv  simply  drawing  on  the  face  cf  the 

imrnSiaiw  ^ pen  These  are  all  input  operations  that."^ if  incorrect,  cln  be  changed 
nl’-  T^ti  Changes  as  the  job  progresses  is  known  as  "inter- 

aSoS  • highly  valued  by  designers.  However,  this  ease  of  instruction  and  Intel 

rnm  1 Without  Its  price.  The  programs  necessary  to  control  this  device  are  very 

very  scarce.  Generally,  as  the  complexity  of  thfprSgraS 
computer  required  to  handle  them  increases  also  The^CRT- 
hght  pen  combination  is  an  ideal  design  tool,  but  an  expensive  one. 

Th^.  plotter  has  many  of  the  advantages  of  the  CRT,  but  is  non-interactive 

JecoX^  on  ® ^ <=°rrect  it  can  be  immSiately 

wScted  and^e  program  must  be 

SrSat  it  fs  txnenmC;  nH  microfilm  from  an  educational  standpoint 

ing  can  take  place.  and  that  an  entire  roll  of  film  needs  to  be  exposed  before  process- 

will  bSfo“fonctio^  in  design,  and  often  a single  device 

o^H  u • functions.  Digitizing  is  the  process  of  taking  existing  graphics  or 

desSiSthe  automatically  generate  the  X-Y  coordinates  needed  to 

nlorrl?  liu^ited  educational  application. 

,n  rhl^  digital  plotter  performs  the  reverse  function.  X-Y  coordinates  that  are  stored 

Thi^  plotter,  resulting  in  the  production  of  a graphic  image 

most  popular  system,  due  to  its  low  cost,  the  abundance  of  programs  already 
in  existence  and  the  ease  with  which  it  can  be  used,  its  most  serious  drawback  i<5  t-hp 

S Ae  I?t“  J;.  panTy^^^^  ".ora  principlas  Aan  Aa  Agltal  pfotAr 

oc  m!?®  application  of  computer  graphics  in  the  classroom  could  be  controversial  iust 
as  the  issue  of  whether  computer  graphics  will  completely  replace  the  draftsman  is’con- 

stand'^foe^^rnnHcttr''®”^^  would  use  computer  graphics  in  their  classes  must  under- 
stand the  implications.  First,  computer  graphics  is  an  effective  tool  onlv  for  rhn=5P 

already  been  developed  or  that  can  be  developed.  It  is  assumed 
^ users  already  have  a thorough  understanding  of  what  their  graphic 

grShiS"  ol  producinTSeSded 

graphics.  Computer  graphics  is  a tool  to  be  used  in  the  solution  of  graphic  problems. 
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It  is  not  an  end  in  itself,  but  rather  a means  to  an  end 

RathS^  computer  graphics  is  not  in  a computer  graphics  class 

com^''tor?‘’°Ve  doyi^lje^TTvenf  usef  t *"  "®S‘tor 

uses  already  ex!st  We  do  n^S  k f computers  or  computer  graphics;  these 

fr^-aierHl£“T?  “ 

veloped  to  help  shape  his  environment^  another  dimension  in  the  technology  man  has  de- 
Mr.  Lockwood  is  a me.nber  of  the  faculty  at  Illinois  State  University,  Normal. 


Establishment  of  an  educational 
program  in  computer  graphics 

Dale  Bn'ngman 

udli2^d%e\^maS^^^^^  importance  of  computers  as  presently 

^nd^- 

technology  P^°grams  to  overcome  this,  another  example  of  education's  lag  behind 

kit-o*-  1 ► ‘^®acher,  then  the  following  comments  should  hold  some  simificanrp 
First,  let  me  quote  from  the  1970  edition  of  Source  FHP  n V 

function  is  to  survev  the  rnmnnter  or  ^ource  l-.Di_,  a publication  whose  main 

outlook  states  that  "1971;  Is  destined  tobea^'^nne?*'t'^r’/"‘’  findings.  Their 

than  10,000  people  will  be  added  to  the  rank^  f ^ computing  industry.  More 

be  delivered  Mthe^^eof^or?  S “n’P“'°r  professionals.  Computers  will 

number  of  compumrs  m^  UnKed  "he  year,  wifl,  the  total 

be  such  that  an  avSXe  of  ftrc??utsfndfni  more  man  80,000.  Opportunities  will 

ev?n^n*eKactogpriSl^onTT^^^ 

°/u  fielir  ^alje! 

r^:“?pif„T«u‘r^ 

mnitill''simflar°rn  reached.  All  are  intrigued  by  oppor- 
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Datamation  magazine  makes  the  simple  statement  that  tlie  computer  industry  is  tlie 
fastest-bowing  service  industry  in  America  and  expects  it  to  maintain  that  status  for  tlie 
foreseeable  future.  But,  just  as  important,  perhaps  even  more  so  for  us,  are  the  applica- 
tions in  areas  normally  considered  to  be  outside  the  computer  industry.  These  are  topics 
that  we  can  do  something  about  by  doing  nothing  more  than  adapting  the  present  curriculum 
to  meet  some  present-day  needs. 

When  the  individual  has  Justified  the  validity  of  the  need  for  a program  to  himself, 
the  next  step  in  establishing  a program  usually  involves  Justifying  the  program  to  his 
administration,  especially  if  the  expenditure  of  funds  is  Involved.  If  this  is  to  be  antici- 
pated, he  should  educate  himself  in  order  to  present  a case  of  sufficient  validity  to  en- 
courage administrative  support.  Education  at  ^is  point  is  mandatory  for  another  reason 
as  well.  The  chances  of  the  Interested  teacher  being  responsible  for  the  eventual  instruc- 
tion are  great,  so  the  time  spent  in  learning  about  graphics  will  not  be  wasted. 

There  are  several  sourcers  of  information  on  computers  and  computer  graphics. 
First,  several  books  have  been  written  on  the  topic.  Periodicals  such  as  Datamation! 
Ajitoniation^  Graphic  Science,  Machine  Design  and  many  others  may  be  obtained  by  indi- 
viduals or  libraries  at  no  cost.  In  addition  to  self-education  there  are  always  workshops 
and  regularly-offered  courses  in  computer  science  at  several  universities.  There  is  at 
least  one  other  fruitful  source  for  teachers,  and  that  Is  summer  employment  In  a firm 
uallzing  computer  hardware.  Often  industries,  especially  the  larger  ones,  are  willing  to 
offeT  employment  to  teachers  with  the  understanding  that  the  teacher  is  there  primarily 
to  learp.  One  or  more  of  the  above  sources  should  equip  the  Individual  with  sufficient 
knowledge  to  promote  his  cause,  a program  in  computer  graphics. 

The  next  step  is  to  recruit  as  much  assistance  as  possible  for  such  a formidable 
opponent  as  a school  administrator.  You  will  likely  find  that  you  are  not  alone  in  your 
desire  to  acquaint  students  with  computers.  Several  other  areas,  especially  technical 
disciplines  such  as  mathematics  and  the  physical  sciences,  will  offer  support,  both  moral 
and  perhaps  financial. 

The  final  step,  but  perhaps  the  most  vital  to  your  success,  is  to  formulate  a well- 
planned  proposal  with  all  the  support  you  have  gained  contributing  to  a well- written  docu- 
ment. This  document  will  present  to  the  administration  a serious  request  concerning  an 
area  that  Is  being  ignored.  It  goes  vdthout  saying  that,  although  the  proposal  should  en- 
compass  your  needs,  it  should  be  valid  In  all  respects,  for  you  will  undoubtedly  be  ex- 
pected  to  defend  it. 

Implementation  of  the  program  would  be  an  Integral  part  of  the  plan.  As  a part  of 
inaplementation,  financing  will  probably  be  one  of  the  more  difficult  aspects  of  your  efforts. 
Additional  flmds  beyond  the  normal  budget  may  be  desired.  If  so,  you  may  be  able  to 
pursue  various  sources,  such  as  state  matching  funds,  private  foundations  and  various  titles 
under  the  National  Science  Foundation,  National  Defense  Education  Act,  Education  Profes- 
sions Development  Act  and  the  Elementary  and  Secondary  Education  Act.  However,  It 
would  appear  that  funds  under  the  last  four  of  those  sources  are  becoming  more  difficult 
to  obtain  due  to  government  cutbacks.  It  should  be  noted  that  whether  fUnds  are  allocated 
or  noli  something  can  be  done  to  present  computer  graphics  to  students. 

If  toe  available  budget  is  small  or  non-existent,  then  teclmlques  that  are  familiar  to 
most  of  us  may  be  employed.  Information  on  graphics  may  be  presented  as  a part  of  an 
existing  course  or  a new  course  in  the  usual  manner.  Gt'od  textbooks  in  drafting  now 
have  chapters  on  the  subject  for  a starting  point.  Do  not  Ignore  that  chapter  because  It 
is  too  near  toe  end  of  toe  book.  Nearby  industry  may  have  a great  deal  of  talent  vdlling  to 
sp^k  to  classes  or  to  entertain  field  trips.  Some  companies,  including  one  of  toe  leaders 
^4  u*  ^*^P***®^  graphics  field,  CalComp  Corporation,  have  a touring  demonstration  that 
rnlght  be  rewarding.  Finally,  most  manufacturers  of  hardware,  and  there  are  several 
of  them  now,  are  Willing  to  send,  at  little  or  no  cost,  material  describing  hardware, 
exampleo  ^ graphic  products,  and  descriptions  of  operation  and  programming  techniques. 
Again,  CalComp  Corporation  and  International  Business  Machines  Corporation  are  notable 
in  tots  area. 

If  toe  budget  provides  some  fUnds,  then  another  opportunity  may  be  present  in  addi- 
tion to  those  already  described.  Often  a nearby  university  or  business  will  offer  computer 
time  to  schools  at  a small  charge.  If  this  were  made  available  to  you  then  by  presenting 
a few  programming  techniques,  your  students  would  be  able  to  obtain  some  priceless  ex- 
perience at  a minimum  cost  to  the  school. 

If  hani^-on  time  is  desirable,  then  a larger  budget  will  be  required.  Several  schools 
jre  already  availing  themselves  of  toe  services  provided  by  universities,  industries  and 
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compuS?  ‘’iSl^werecInom^  <=°ncems  to  utlli:.e 

capabilities  of  a terminal  to  work  dlrectlv  in  advantages  of  time-sharing,  tlie 

mate  Is  obvious  to  aTl:  4?expend1Se^  are  usually  not  provided,,  The  ultl- 

devlce.  Granted  this  last  item  la  nor Provide  computer  time  and  a graphics 

At  least  prepare  yourself  If  the  opportunity  doe^  a”fs"e  ''"“'"s’ 

interej;\^\omp'u"eTa'pprcat^^^^^^^  S?”"  demonstrated  their 

to  determine'^ theIrTog;ess.  Tte^  Institutes  were  recentiy  surveyed 

the  persons  resoondine  whn  r^.r>r-oc.£v,^i,^^^  i^°P  extensive  to  give  In  Its  entirety  here,  but 
had  accomplished  the  following-  seven  new  r ^ through  university, 

gether  exposed  over  1500  students  to  computers^^Of  me 

Sr'"’"''  Snt“a«  Vd°™Jq“e?t'S“’'  graphics;  a’nother  one-thir?h^  tamaS'iam‘’pTa^iTo 
(SucSLs  is  Sevrr  marameed  "^d  received  equipment! 

""r  - - -p- 

Present  these  efforts  in  a written 

Mr.  Brlnsn,on  I.  p,.„„Hy  =„  In  ,h.  School  of  Technology,  Indlono  S.o.o  Univer.i.y,  Torr.Hou,.. 


The  computer : its  role  in  industrial 
arts  industrial  applications 


James  Babcock 

Dlav  In  the  or-e.0  1 j what  role  computers  and  computer  eraoMcs  will 

* dS^Soate  fte  tadu«H^;  "T  f “d^  educSo^^S  toSC 

"rarea“of<i^“S:^*Po?m^t?r  of  computers  and -in  our  immedl- 

PUte^"oraDhiMT.'rJli,oPrf®rJ  direction  that  schools  might  take  in  regard  to  com- 

Kt/la?!^?|  a^ourschoof  T^S'-Sti”  pp'““  “ ""p'  ™ •'“'’P  done  In 

Tyea?“a”J  S'^awTgo'lt*"  "T  */ V 

develoD  a vitrnrnMo  n f ^ attempt  would  be  made  to  pursue  and 

first  step  was  to  offer  a series  of  weekend  computer  graphic  sessions  tor  lo^ltadJis  trial 
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firms  and  those  other  individuals  - including  students  - Indicating  an  interest  in  such  a 
program.  From  tliat  point  on,  the  two  departments  - now  in  the  same  school  - have  worked 
together  to  develop  a computer  graphics  program  that  encompasses  applicable  graphics 
in  such  academic  areas  as  art,  physics,  chemistry,  industrial  technology,  computer 
scien^ce,  engineering  and -among  others  - mathematics.  Computers  and  computer 
graphics  are  also  being  applied  to  all  phases  of  in ’ustrlal  education  areas.  Including 
electronics,  drafting,  graphic  arts,  metals,  industrial  materials  and  so  on. 

This  joint  effort  between  the  Computer  Science  Department  and  the  Industrial  Arts 
Department  has  led  to:  (1)  the  offering  of  a series  of  undergraduate  and  graduate  courses 
in  computer  graphics;  (2)  the  design  of  a laboratory  in  a new  Applied  Arts  Building,  now 
under  construction,  for  the  specific  function  of  serving  as  a computer  graphics  laboratory 
which  will  include  drum  plotters,  CRT  units,  flatbed  plotters,  and  other  related  software 
and  hardware  equipment;  (3)  the  development  of  a comprehensive  and  very  usable  passive 
graphics  language;  (4)  several  funded  research  projects  that  have  been  conducted  to  deter- 
? feasibility  of  spenth-grade  students'  preparing  drawings  through  the  use  of 
computer  and  plotter;  (5)  the  completion  of  the  only  known  research  Master’s  thesis  con- 
cerned with  computer  art;  (6)  the  initiation  of  the  development  of  a computer  graphics 
ystem  for  making  animated  films;  (7)  the  preparation  of  a drafting  system  to  support 

system  related  directly  to  numerical  control  machines;  (8)  the  con- 
stiuction  of  an  interface  to  replace  one  that  has  been  on  loan;  and  (9)  the  making  of  a 
television  tape  - concerned  with  computer  graphics  - that  has  been  shown  on  televfsion. 

extended  effort  outlined  above  and  the  demonstrated  cooperation 
IK  Department  and  the  Computer  Science  Department  has  had  a 

snowballing  effect.  A series  of  equipment  and  research  grants  apparently  will  be  the 
• a ^ extended  effort  and  cooperation.  A series  of  research  grants  with  various 

industrial  firms  is  now  under  negotiatioi:.,  and  one  funded  project  Is  now  under  way. 

"Th®  successful  incorporation  of  computers  into  the  Industrial  arts  curriculum  at 
Chico  State  College  has  been  due  to,  I believe:  (1)  the  purposeful  and  specific  cooperation 
between  the  Computer  Science  Department  and  the  Industrial  Arts  Department;  (2)  the 
imegraQon  into  the  mdustrial  education  arena  of  many  other  areas  such  as  physics. 

Chemistry,  art,  psychology  - in  other  words -we  refuse  to  put  ourselves  into  a little 

cube  and  say^  if  the  rest  of  you  keep  out  of  my  little  ‘cube’,  then  I won’t  cross  over 

into  your  cube  ; and  (3)  the  proposal  to  various  companies  that  we  will  develop  for 

them  software  packages  on  their  equipment  in  return  for  their  placing  such  equipment 
In  our  labs  - the  one  thing  we  have  avoided  Is  the  comment  "we  want  to  use  your  eouio- 

'mess  around  with’.’’  To  this  can  be  added  that  foe  school’s 
industrial  firm’s  equipment  can  be  made  available  to  their  people  for 
updating  th  r personnel  through  foe  college’s  educational  program;  and  (4)  the  serving 
center  for  junior  colleges,  high  schools,  junior  high  schools  and  Industrial 
cationa^°cemer  computer  graphics  programs  and  as  a computer  graphics  edu- 

ll  indicated  that  industrial  arts  cannot  duplicate  industry— nor,  I am  sure,  would 

rif  ► Industry’s  support  and  help  by  making  foe  use  of  the 

computer  in  industrial  arts  a mutually  profitable  venture.  Also,  foe  joint  effort  between 

of  with  foe  subsequent  integration  of  a wide  variety 

of  r^nw  had  appeal  to  industry  as  a whole  and -for  us -has  the  potentiS 

of  reaping  some  very  worthwhile  benefits.  ^ 

1 Now  as  far  as  specific  applications  of  computer^  to 

frate*^such^s*|e^  community  are  concerned,  let  me  cite  a few  examples  to  illus- 

DlottfoS  the  pre^ration  of  maps  through  foe  use  of  manual  stereo- 

plotting  procedures.  Addenbrooke  s Hospital,  Cambridge,  England,  and  Fhirey  Surveys 

application  offacial  morphology  and  foe  rate  of  facial  structural  change 
effected  by  orthodontic  treatment.  Thus,  foe  rate  of  facial  growth  and  change  while  teeth 

studied.  Their  procedure  involves  foe  placement. 

In  this  c^e,  of  a child  under  the  stereometric  Instrument  with  foe  child’s  face  up- 

plates  are  exposed  simultaneously  in  foe  two  photo  carriers. 

The  film  is  processed  and  then  placed  In  the  photo  carriers  for  stereo  projection. 

subsequently  produced  photogrammetrically.  Volume  calculations  can 
foen  be  made  from  the  contours  as  well  as  by  watching  body  changes  over  a period  of 
Hme.  Much  of  their  plotting  work,  however,  was  accomplished  by  hand,  which  was  ex- 
tremely time-consuming,  tedious  and  slow.  This  combination  proved  to  be  a distinct 
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dlsadvainage,  which  lindted  tlie  value  of  such  a procedure 

size  and  va?fo^i  body  p^rts  foTbiomedi°ar'‘®  measures  >nt  of  the 

as  growth  studies  of  human  befngs  spjdies  ofI^.H^v k clinical  pracuce,  such 
in  size  of  a person's  body  or  limb  size  after  such  as  the  various  decreases 

well  as  other"^ anatomical  ® prosthetics  as 

at  Ad^enb”oS?s  Hos?f4Ti^  ^ifnroc  ^ similar  procedure  as  wag  devised 

stereometric  cameras^  to  photog?^^^^^^  (i)  synchronized 

processed  through  the  use  of  an  IBM  7094  comouter^anJ  stereopairs 

maps"  through  both  drum  plotters  anH  transformed  into  "body-contour 

been  made  avlilable  ra  Mm.  ^ wide  variety  of  plotters  have 

WhaTTe  I7«7s 

makes  such  application  practical  Is  die^avalllblMj^’^r '*'>'at 
Into  a form  that  can  be  utilized  by  plottfrl  m trinsm™  Interpret  the  data 

?oftirr?°m1reir1i\1S^e'dTclrrtearc^r“;/^^^ 

Of  Por  the  use 

computer  graphics  systems  include^  ^ S um  and/or  flatbed  plotters  and  other  passive 

tecoml  aTm^i^Turntf  i^s‘?uTrL^5f  Sv  0"8l"0ars,  computer  and  plotters 

partments  in  the  United  States.  ^ ® employed  in  several  state  highway  de- 

Sluing  of  me  orV4l7mt^^^  involvln^he  automatic  tracing  and 

puter,  plotter  and  fuppo?dnnott„arTTrn‘l^d  “'‘“^“Uon  of  the  ?om- 

established  gradirjc  sizes  that  nt-ia  rr\  K/a  P^o<^ucing  graphic  patterns  tor  all  pre- 

for  producing  marker  patterns  which  are"is2^Sl'  software  is  also  available 

the  fabric  which  will,  in  '^‘S,!"be  usfdVr"cum?g  oJt  t£e  faS"rlc 

Lrdiogfaml^^ThelfsTof  for  graphically  drawing  electro- 

caAo?el"r^®tfbJ'^%^^^  equrpmS^Ld^phoLSiwe^ 

otli^aUy^jlTetoJ^d^^^  Technique)  scheduling  technique  was 

how^er/the  ta^'d^awSg  a^nd  condSy  upS?S^^  pro'grams, 

hours  of  draftlne  Hm#»  mhe  nuaiiy  upaating  the  PERT  charts  requires  lone 

developing  a ‘"Seattle  has  solved  this  problem  by 

PERTVarts  auSatlS'y.  ® -^ej  are  ^ow  Lmrti"®'  ""‘"8  ^.pdatiag  of 
attack  missUe  developmental  proeraL  as  w^liTao  J ® software  package  for  their 
(5)  Other  uses  oi  paLlvnomDumr  eSnhS^  5°""  developmental  programs, 

preparation  of  geological  maps^  the  drawmS  include  the 

shafts  with  condnual  jpdating  of  new  shaft?  graphs,  the  mapping  of  mine 

accounting  and  analytical  charts  for  invf.oiT„r.*  graphic  preparation  of  statistical, 
ware  package  by  the  B.  F the  development  of  a soft- 

results  of  multiple  correlation  analysis  Center  to  provide  visual 

effect  analysis,  the  drawing  of  schemaHro^v^■f^^K*^^*fi  representation  In  cause-and- 
and  industrial  application  various  indusrrifwi*^^^  documentation  for  commercial 
the  preparation  and  analysi?  ofTuSL^  firms,  the  design  of  optical  lenses, 

ous  options,  the  preparation  of  involving  uncertainties  and  vari- 

maps,  the  preparation  of  anthroixi^ocrif^  aphic  .surveys,  the  preparation  of  weather 
maps,  the  verification  of  numerical  control^rani^^th'  Preparation  of  geological 
tngs  for  sewage  treatment  plants  to  spacecraft 

preparation  of  neutron  scatter  diaffrarno  rul  rr^  aevlces,  the  design  of  highways,  the 
the  graphical  depiction  of  mathematical  preparation  of  animated  films, 

and  the  graphical  preparation  of  house  ninno^^'i  tnaps, 

variation?:  '^The  llaf^,  "Til  bf InftnS  depiction  of  avallabl? 

being  developed,  and  new  application  "are  software  packages  are 

systems.  The  application the  passIve^coIIfnM^e”^  for  passive  computer  graphics 
by  man’s  self-imposed  restrictions^  mputer  graphics  system  is  limited  only 

Just  an  an  adjunct  to  the  above.  ?ome  computer  graphic  plotter  dmea  versus  man 
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times  have  been  given  by  the  Martin  Company  of  Denver.  For  drawing  the  master  lines 
fot  the  heat  shield  of  a rocket  engine,  it  takes  a draftsman  about  40  hours,  while  a plotter 
takes  just  36  minutes.  For  drawing  various  sections  tlirough  an  oxidizer  tank  and  a fuel 
tank,  it  takes  a drafismaii  80  hours,  while  a plotter  consumes  30  minutes.  One  final  ex- 
ample  involves  the  drawing  of  an  engine  shutdown  and  destruction  control  indicator  chassis 
It  takes  the  draftsman  24  hours,  while  the  plotter  can  draw  the  same  wiring  diagram  iii 
one  hour.  ® 

, Active  computer  graphics.  An  example  of  the  use  of  the  CRT  unit  as  an  active  or 
interactive  computer  graphic  system  is  one  that  is  employed  by  IBM  for  the  graphic 
analysis  of  three-dimensional  data.  The  need  for  the  analysis  of  three-dimensional  data 
finds  application  - among  other  areas  - in  geology,  such  as  surface  mapping;  in  ocean- 
ography, for  ocean  floor  surveys  and  salinity  distribution  based  upon  depth;  in  meteorol- 
ogy, for  the  determination  of  air  pollution  analysis  at  various  elevations;  in  medicine,  for 
eart  models,  in  engineering,  for  highway  design;  and  in  the  social  sciences,  for  demog- 
raphy and  statistical  distribution.  ® 

following  slides  are  an  example  of  the  use  of  this  interactive  graphics  system 
emplo^d  by  IBM  for  the  three-dimensional  analysis  of  - in  this  case  - a geological  femna- 
mT;.  T""®  made  available  by  Dr.  Peikert,  a geologist  who  i ^ associated  with 

BM  s industry  development  group  in  Texas.  (The slides  were  photographs  of  a CRT  unit. 

noted  Uiat  the  script  and  full  meaning  of  these  slides  have  been  slightly  modi- 
fied for  this  particular  presentation.  One  final  point -the  slides  shown  were  in  actuality 
an  attempt  to  investigate  a hyp>olhesis.)  ^ 

The  first  panel,  the  face  of  a CRT  unit -is  the  main  panel  used  for  selecting  malor 

second  panel  provides  the  operator  with  an  inventory  of  the  available  data  such 

numbers,  ground  elevations,  and  so  on.  This  data,  and  the 
following  data,  by  the  way,  pertains  to  the  Montana- Wyoming  portion  of  the  Powder  River 
Basin.  The  operator  has  indicated  the  general  area  and  data  in  which  he  is  interested. 

y"®  j shows  the  distribution  display  of  the  data  in  which  the  CRT  operator 

IS  interested.  The  operator  touches  his  light  pen  to  the  tick  marks  which  define  the  rec- 

tangle  in  which  he  is  interested.  Additional  data  could  be  added  or  deleted  from  this  area 
at  tnis  time. 

ir.  Operator  the  chance  of  selecting  that  date  that  he  wants  shown 

fo  the  two  combined  areas,  plus  the  capability  of  making  a map  of  the  two  selected  and 
aajacent  areas. 

Panel  nine  shows  a contour  map  of  die  two  selected  and  adjacent  areas.  This  map  is 
yt  the  previously  selected  data.  In  this  case,  the  contour  intervals  are  500 
feet.  . his  interval  can  be  changed  through  the  use  of  the  light  pen.  By  touching  the  light 

confours,  an  elevation  will  be  immediately  displayed.  About  a do^ 
^ints  been  touched  by  the  light  pen  for  the  purpKjse  of  indicating  the  elevation  of 

these  various  joints.  A smaller  area  may  be  examined  by  touching  the  light  pen  to  those 
corners  that  will  define  a rectangle  for  closer  examination. 

^e  area  diat  has  been  selected  from  the  previous  contour  map.  A 
interv^  of  250  feet  had  been  selected  Instead  of  the  previously-used  500  feet 
contour  mterval.  Other  contour  intervals  could  have  been  selected.  To  give  the  viewer  a 
better  look  at  fois  contour  map,  it  has  been  decided  that  a perspective  view  of  the  contour 

P^rapacUve  can  easily  be  rotated  by  changing  the  vertical 

rh«  "Tlr  original  contour  map.  The  horizontal  line  that  appears  near 

center  of  Ae  map  Indicates  an  area  we  wish  to  see  in  cross-section.  This  line  was 
Tilled  on  the  CRT  unit  by  touching  the  light  pen  to  two  different  points  that  indicated  the 

to  cross-section.  By  touching  the  light  pen 

* DETECT,  a line  will  join  the  two  indicated  points.  This  then  will  be  the 
selected  cross-section,  which  can  be  shown  simultaneously  with  other  selected  cross- 
sections  of  the  previously- shown  contour  map  as  they  appear  upon  the  CRT  unit,  in  vary- 
ing perspectives  and  degrees  of  detail  ^ 

Other  uses  of  active  computer  graphics.  Ford  Motor  Company  utilizes  an  active 
paphics  system  for  analyzing  the  complex  movement  of  v/indshield  wipers,  convertible 
tops,  various  hi^es  and  other  complex  analytical  tasks  in  spatial  mechanisms.  The  move- 

various  mech^sins  can  be  stepped  through  its  motion  either  incrementally 
or  continuously  and  automatically,  ^ 


IntegJat'L^d  Include:  (1)  the  active  design  of 

water  friction  t-hmiicrh  r ^ P hulls  including  optimum  hull  design  for  reducing 

and  radasiS  of  au»moSie  Snal?  <?  S'^  °ptimun?^v2ui  SSS? 

circuits  and  of  their  workabUitv  nrior  to  nnv  functionality  of  electronic 

quality  of  an  oMfcIl  sysrem  construction,  (5)  the  evaluation  of  the  image 

of  their  displacement,  velocl^^  accel^rarion  mechanisms  through  the  display 

In  the  chemical  and  petroleum  Droces<5incr  *ii$h  F ping  lengths  and  sizes 

layer  printed- circuit  boards  includlnc-  thp  m optimizing  the  design  of  multi- 

of  operations  Including  such  apnlications  ® and  simulation  of  a wide  variety 

and-^e^Si-tio-StJ^.^  — 
tinn  irii« 


Mr 


Babcock  Is  on  the  faculty  at  Chico  (California)  State  College. 


The  implementation  of  computer- 
assisted  instruction 


pute^were  installed  in  *e  United  states  4^*®  e™ot 

for  Tima  sharing. 

These  resourcis  I^iude  e^Lr?te  °f  d very  large  compute?, 

informauon,  milteS  rJcords^rn^mi^J  a’’*'"’'  reused  for  such  purposes  as  Credit 

tion,  IS  the  m«ketog  T much  ^SSSr  le^f  ‘ ™ ='»“«=“>'  <o  educa- 

accessible  computing  equipment.  ' expensive,  easier  to  operate  and  more 

educSon.°'  A'^L^ew' ofTelt^anf^^^^^  h*"  computer  is  in  the  field  of 

expectations  in  eduwdon.^^  promise  of  computer  tech- 

lowto^  expressed  his  opinion  relative  to  the  computer  in  education  In  the  fol- 

to  wait  unUl  the  niid-slxaes^ge'?mslde'*e“tas®s‘j^^  computer  had 

puter-hase^d  termfua^/^S^iSrs^S 


o 
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well  as  develop  individualized  strategies  for  doing  so.  The  terminal,  composed  of  a type- 
writer device,  a tape  recorder  and  a slide  projector,  was  controlled  by  a computer  via  a 
telephone  line. (4) 

The  computer’s  role  in  instruction  becomes  more  significant  as  new  innovations  are 
created  and  applied.  Research  in  such  areas  as  instructional  technology,  cybemietics 
and  human  engineering  will  continue  to  contribute  to  this  advancement.  Dr.  Edgar  H. 
Auerswald,  head  of  the  Psychiatric  Division  at  New  York’s  Beth  Israel  Hospital,  stated: 

A child  s^  use^  of  computer-based  technology  in  learning,  within  a properly 
supervised  situation,  should  have  little  or  no  effect  on  his  ability  to  develop 
interpersonal  relationships  in  later  life,  , . . 

It  should  also  be  noted  that  a child  develops  his  basic  ability  to  form  com- 
passionate relationships  at  a very  young  age-long  before  he  reaches  a stage 
where  he  can  use  technological  learning  systems.  A child's  exposure  to  the 
machine  in  learning  does,  at  times,  eliminate  an  interpersonal  relationship  that 
prevents  learning,  but  it  also  prepares  him  for  the  use  of  technology  which  will 
become  more  prevalent  in  our  society  in  future  decades. (5) 

Joseph  Margolin  expressed  tiie  significance  of  the  computer's  role  in  education  in  the 
following  manner: 

The  gestalt  of  the  educational  environment  suggests  an  interesting  concept. 
Perhaps  we  can  create  a new  kind  of  “book”  for  each  child.  One  that  takes  note 
of,  and  is  geared  to,  his  perceptual  and  cognitive  style,  that  addresses  itself  to 
his  areas  of  ^interest  and  enthusiasm,  to  his  pace  and  his  level  of  maturity. 

Such  a “book”  would  exist  in  the  memory  of  the  computer  and,  where  appro- 
priate, could  be  reproduced  by  xerography  to  be  taken  home  for  study.  Above 
all,  it  would  be  his  — the  only  “book”  of  its  kind  in  the  worid.(6) 

Computer  systems  will  grow  rapidly,  in  number  and  kind,  as  computer  technology 
continues  to  overcome  technical  and  economic  obstacles.  This  growth  will  spread  to 
education  and  will  be  influenced  by  innovations  that  have  as  yet  not  been  discovered. 
The  continued  growth  and  expansion  of  this  industry  will  cause  computer  technology  to 
appear  more  dominantly  in  subject  matter  as  well  as  in  innovative  instructional  systems 
for  the  classroom. 

These  developments  can  drastically  affect  the  familiarity  an  individual  has  with  a 
system,  the  data  stored  in  the  system,  and  the  forms  of  data  retrieval  available* 

As  in  business,  industry,  the  military  and  government,  the  successful  utilization  of 
computer  technology  requires  careful  advance  planning. 

Intensive  evaluation  is  required  of  such  items  as:  selection  of  equipment,  initial  and 
recurring  costs,  facilities,  maintenance,  training,  scheduling,  certification,  validation, 
obsolesc^ce  and  information  security.  The  mere  injection  of  hardware  into  the  class- 
room  without  appropriate  planning  cannot  be  condoned.  For,  besides  the  high  costs  re- 
®*JlHng  from  inadequate  equipment,  the  available  hardware  could  dictate  curriculum  reform 

rather  than  the  other  way  around. 

Katzenbach  stated: 

“...innovation  in  education  is  coming  largely  from  industry  and  government 

...  you  should  not  just  visit  other  schools  noted  for  innovation;  . . . You  should  also 
ask  large  businesses. . . .”(7) 

Woodson  and  Conover  reported  nine  areas  in  which  computers  excel; 

(1)  Where  operations  are  required  to  be  repeated  very  rapidly,  continuously  and 
ptecisely  the  same  way  over  a long  period  of  time. 

(2)  Monitoring  of  people  and  other  machines. 

(3)  Responding  very  quickly  to  control  signals. 

(4)  Storing  and  recalling  large  amounts  of  information  in  short  time  periods. 

(5)  Performing  complex  and  rapid  compilation  with  high  accuracy. 

(6)  Doing  many  different  things  at  once. 

(7)  Deductive  processes. 

(8)  Insensitivity  to  extraneous  factors. 

(9)  Operating  in  areas  that  are  beyond  human  tolerance.(S) 

The  computer  is  exploited  in  industry  in  all  nine  of  these  areas.  All  nine  of  tliese 
areas  have  implications  for  computer-assisted  instruction  in  education,  especially  indus- 
trial education. 
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Video-tape  and  industrial  education 

J.  F.  Entorf 

(This  presentation  is  based  upon  a dissertation  completed  in  the  Industrial  Education 
Department  of  Texas  A&M  University  in  the  spring  of  1967.) 

Rationale  for  the  study  — shortage  of  teachers.  A review  of  the  literature  substantiated 
an  obvious  need  for  qualified  instructional  staff  •with  little  hope  for  satisfying  tliat  need. 
Reputable  sources  within  and  without  the  field  of  industrial  education  suggested  that  the 
need  for  qualified  instruction  could  be  met  only  by  increasing  teacher  efficieu.' v,  with 
emphasis  on  instructional  media  and  machine  teaching.  Further  research  in  available 
literature  suggested  television  as  one  of  the  more  promising  media.  Some  research  had 
been  conducted  in  the  use  of  direct  wire  TV  for  enhancing  demonstrations,  etc.,  but  no 
research  had  been  done  using  video-taped  closed  circ  it  TV  in  the  field. 

The  problem.  As  there  had  been  essentially  no  v/jrk  done  witli  the  use  of  closed  cir- 
cuit video-tape  in  the  field,  the  scope  of  the  probkjin  had  to  be  narrowed.  In  delimiting 
the  problem,  consideration  had  to  be  given  to  the  availability  and  accessibility  of  equip- 
ment, which  imposed  a limit  on  the  number  and  complexity  of  demonstrations  that  could 
be  made. 

In  the  final  analysis,  the  problem  was  limited  to  the  evaluation  of  the  effectiveness  of 
using  video-taped  lessons  to  present  related  technical  information.  The  video-taped 
lessons  ■'vere  compared  with  the  conventional  method  of  teaching  this  material  (lecture 
supplemented  with  visual  aids).  The  two  methods  were  used  to  teach  four  units  of  related 
technical  information  associated  with  a beginning  woodworking  course  designed  for  col- 
lege architectural  students. 

Research  materials  - design  of  the  experiment.  With  the  assistance  of  Dr.  Dayhoff, 
Institute  of  Statistics,  Texas  A&M  University,  a statistical  design  was  established.  A 
generalized  crossover  design  was  employed  where  all  students  involved  in  the  experiment 
would  be  subjected  to  both  the  experimental  and  conventional  methods.  The  sections  were 
randomly  assigned  to  the  experimental  and  control  groups  for  Unit  I.  The  same  arrange- 
ment of  groups  was  maintained  for  each  unit  of  information,  but  the  method  of  presenta- 
tion was  changed.  For  Unit  I,  sections  1,  2 and  3 received  instruction  by  the  conventional 
method,  while  sections  4,  5 and  6 received  instructicn  by  the  experimental  method.  For 
Unit  II,  sections  1,  2 and  3 became  the  experimental  group  and  sections  4,  5 and  6 became 
the  control  group.  The  me^od  of  instruction  was  reversed  for  each  of  the  units  which 
followed,  so  that  each  section  would  receive  two  units  by  the  conventional-lecture  method 
and  two  units  by  video-tape. 

Unit  selection  and  development.  Because  the  experiment  was  to  be  conducted  within 
the  structure  of  existing  classes  that  had  cl  early-defined  content,  the  selection  of  units  to 
be  taped  was  made  on  tlie  basis  of  judgment  as  to  which  units  would  best  lend  themselves 
to  video-taping  and  the  feasibility  of  acquiring  or  developing  visual  aids  for  the  materials 
selected.  The  number  of  units  selected  was  governed  by  the  statistical  design  — an  even 
number  v.as  required. 

The  development  of  each  unit  was  undertaken  with  the  assistance  and  advice  of  the 
instructors  responsible  for  teaching  the  courses  used  in  the  experiment.  To  insure  that 
the  units  adequately  covered  the  material,  a topical  outline  of  each  unit  was  sent  to  a jury 


on° divided  into  lessons, 
lessons  is  20  minutes,  and  C21  each  le^Q^n  'nn  length  for  video-taped 

The  four  units  were'^wS?  less^raTfoffowlf  ">-'-rra!. 


Unit  I Forests  and  Trees 
Lesson 

1 - Forest  Reserves 

2 - Tree  Structure  and  Classification 

3 - Common  Hardwoods  and  Softwoods 
unit  II  Harvesting  and  Manufacturing 
Lesson 

1 - HarveF'*ng 

2 - Procer  mg 

3 - Drying  and  Grading 

4 - Lumber  Mill  Products 
Unit  III  Methods  of  Fhstening 
Unit  IV  Wood  Laminations 


15  minutes 

16  minutes 

17  minutes 


15  minutes 

16  minutes 
18  minutes 
18  minutes 
30  minutes 
20  minutes 


developed  with  ^e 'advlce^of  Iche  ^efevis^n  ^ written  script  and  visual  aids  were 

slidesa'^segments  of  sound  motion  olcm^  Visual  aids  used  included 

reinforce  %ie  visual  I°ds  and  naSariv?  samples  of  materials  and  key  cards.  To 

screen  as  each  topic  was  discussed  * THp  Phrases  were  superimposed  on  the 

aids  and  key  cardfS  be  ?Lnged  at  tSe  cS?ec7t?me. 

empl'o>ed  teachS  lecWrL^u^lemjmed^wft^  conventional-lecture  method 

J^rls^dkevcarS^  " °^tlines  and  lu 

sound  motion  picture  films  was  made  available  io'th^  S?ch?r^  30-minute 

of  foe  semester  asd  a final  teat  fo  be 
the  four  unit  teste  Items  from^tch  developed  by  combining 

were  found  on  every  page  of  the  ore  tesr  ann  questions  from  each  unit 

for  all  tests  to  mlkS^em  IqSL  m kT'*  7^^  questions  were  used 

Ing  which  occurred  beSusT  of  ^ comparable.  It  was  assumed  that  any  learn- 

tributed  for  all  sections.  ^ questions  would  be  equally  dis- 

using  ae*‘Kudl?-RfoS?d“n  “rhe  SuaMUw°a  a 


TABLE  I 

TEST  RELIABILITY 


Test  Part 

N-?.  of  Items 

ni 

Achievement  Test 

130 

.77 

Unit  1 

35 

.58 

Unit  II 

40 

.56 

Unit  III 

30 

.59 

Unit  IV 

25 

.57 
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table  II 

GROUP  VARIANCE  BASED  ON  SAT 


Group 

N 

X 

S2 

T A M U 

2088 

1027 

200 

College  of  Engineering 

708 

1060 

149 

Students  in  Experiment 

128 

1009,7 

134 

Questionnaire.  Because  the  experiment  involved  two  methods  of  presenting  identical 
information,  i*e  attitude  of  the  students  toward  the  methods  of  presentation  was  considered 
important.  As  no  standardized  attitude  scale  applicable  to  the  situation  was  available, 
a questionnaire  to  obtain  student  opinion  about  tlie  two  methods  was  developed. 

Tes.t  adminis tration.  The  class  sections  were  scheduled  two  hours  a day,  three  days 
a week.  The  lengtii  of  lessons  was  such  that  a single  unit  could  be  scheduled  for  present^ 
tion  during  the  first  hour  and  the  unit  test  administered  during  the  second  hour. 

The^four  unit  tests  were  administered  four  times  as  follows: 

(1)  Combined  as  a pre-test  to  determine  prior  knowledge  of  subject  matter  and  group 

equivalence.  A comparison  of  F ratios  for  the  pre-test  and  SAT  for  the  two  groups 

shows  Aem  to  be  equivalent.  (See  Thble  IV.)  ^ ^ 

(2)  Individually  as  unit  tests  immediately  following  the  presentation  of  units. 

(3)  Combined  as  a post- test  four  weeks  after  instruction  began. 

(4)  Combined  as  a retention  test  fourteen  weeks  after  instruction  began. 


TABLE  IV 


Measure 

N 

Groups 

S2 

F 

SAT  Aptitude  (total) 

129 

1 

19,080.00 

1.173 

2 

16,259,00 

Achievement  Test 

148 

1 

64,20 

1.172 

2 

54.75 

The  questionnaire  was  distributed  one  week  after  the  last  unit  was  presented.  The 
students  were  to  answer  the  questions  therecn  and  to  comment  on  the  methods  of  presenta- 
tion as  they  saw  fit. 


of  data.  Three  statistical  procedures  were  used  to  analyze  the  data  gathered 

analysis  of  variance,  pooled  T,  and  x2  approximations.  Thble  V shows  the  appropriate 

F - raaos  for  the  fixed  effects  model  for  unit  effect,  method  effect,  and  unit  by  method 
interaction,  ^ nicuiuu 


TABLE  V 


F-RATIOS  FOR  FIXED  EFFECTS  MODEL 

Source  of  Variation 

Mean  Square 

F 

Mean 

M 

Treatments 

A (units) 

A 

A/E 

B (methods) 

B 

B/E 

AB  (interoction) 

AB 

AB/E 

Experimental  Error 

E 

The  pooled  T test  was  used  to  compare  the  two  methods  on  a unit  basis  rather  than 
by  analysis  of  variance. 

The  X2  approximation  was  used  to  analyze  the  responses  on  the  questionnaire. 
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tion  M?Pg^nj~retenS,S^ad°‘‘-^  were  TOmpared  over  all  four  units  of  informa- 

«veness  *"  '>'=  effec 

pres^^uir^®^^form?tionS’'u"n1t.‘'  Ts‘L"™f^n'¥SfdLTa"tf 

” compare  methods  over  the  four  imits.  Table  Vli^stowsihe  *Mfo?fo?unit? 
S.nSce!""  ““  AU  B ratios  are  signilic^tmTe  oJ  level  of 


TABLE  VI 

PRE-TEST  ADMINISTRATION 


Groups 

N 

X 

S2 

s 

r 

F 

1 

75 

47.55 

64.20 

8.01 

.141 

1.173 

2 

73 

47.64 

54.75 

7.40 

TABLE  VII 

ANALYSIS  OF  VARIANCE- 

-UNIT  TESTS 

Source 

df 

SS 

MS  F 

Mean 

1 

281,307.94 

Treatment 

A (units) 

3 

9,635.18 

3,211.72  256.94** 

B (methods) 

1 

722.01 

722.01  57.76** 

AB  (U  X M) 

3 

139.31 

46.43  3.71** 

Error 

582 

7,287.60 

12.50 

*''—•05  level  of  confidence 

**=.01 

level  of  confidence 

af ter^n^t^y^on  ^begay ~ f combined  unit  tests  administered  four  weeks 
method  ihSn:’Tn -the^t^tio^^r^lni^LnVa  S i“e"‘3’oT^^f?drc"e^ 


TABLE  IX 

ANALYSIS  OF  VARIANCE-POST  TEST 


Source 

df 

SS 

MS 

F 

Mean 

1 

239,604 

Treatment 

A (units) 

3 

4,870.3 

1,623.4 

121.1** 

B (methods) 

1 

139.1 

139.1 

10.3** 

AB  (U  X M) 

3 

142.0 

47.3 

3.5** 

Error 

596 

8,006.6 

13.4 

*—•05  level  of  confidence 

•01  level  of 

confidence 

weekl^^?iiS^’.rr^?n  for  the  retention  test  administered  fourteen 

Tre  siCTmLit  S 'The  F ratios  for  units  and  methods 

action  fo  nons?gn?fi?ant  confidence.  The  F ratio  for  the  unit  by  method  inter- 

— mParison  of  units.  As  previously  stated,  the  analysis  of  variance  could  not  be  used 
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TABLE  X( 

ANALYSIS  OF  VARIANCE— RETENTION  TEST 


Source 

df 

SS 

MS 

F 

Mean 

1 

187,308 

Treahnenf 

A (units) 

3 

4,356 

1,452 

60.50** 

B (methods) 

1 

91 

91 

6.06** 

AB  (U  M) 

3 

72 

24 

1.6 

Error 

592 

8,669 

15 

^«.05  level  of  confidence 

“*=-0J 

level 

of  confidence 

to  compare  methods  on  a unit  basis.  To  do  this,  the  pooled  T test  was  used. 

Comparison  of  tlie  two  methods  on  a unit  basis  indicates  that: 

(1)  Uni^  I,  II  and  IV  contributed  significantly  to  the  difference  between  methods  at  the  .01 
level  of  confidence  on  the  unit  administration. 

(2)  Units  II  Md  IV  contributed  significantly  to  the  difference  between  methods  on  the 
I^st-test  administration  at  the  .10  and  .01  levels  of  confidence,  respectively,  and 

(3)  Unlm  I and  IV'  contributed  significantly  to  the  difference  between  methods  at  the  .05 

level  of  confidence  on  the  retention  test  adminisn  ation.  Only  Unit  IV  contributed  sig- 
*^11  ^ difference  between  methods  at  the  .05  level  of  confidence  or  above  on 

all  diree  administrations  of  the  teat.  (See  Ibble  XIII.) 

TABLE  XIII 


SUMMARY  OF  UNIT  POOLED  T VALUES  FOR 
THREE  ADMINISTRATIONS  OF  THE  ACHIEVEMENT  TEST 


UNITS 

ADMINISTRATIONS 

unit 

poft 

retention 

1 

4.016** 

.033 

1.810* 

II 

3.130** 

1.623 

1J230 

III 

1.554 

.406 

.224 

IV 

7.330** 

5.720** 

1.687* 

*-.05  level  of  confldence  **-.01  level  of  conOdence 


Questionnaire  analysis.  The  c^estionnalre  administered  was  composed  of  three 
questions  ^th  space  for  individual  comments.  Two  similar  questions  were  asked  to 
chock  on  the  validity  of  answers.  Because  these  questions  yielded  almost  identical  an- 
swers, only  one  win  be  reported.  The  responses  were  analyzed  using  the  x2  approxlma- 
ni^lre°  *^ormal  distribution.  Thble  XIV  summarizes  student  responses  to  the  question- 
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TABLE  XIV 


Questions 

Resportses 

X2 

Which  of  the  methods  do 

Video-*tope 

39 

you  prefer? 

Lecture 

103 

27.94** 

Which  method  covered  the 

Video*  tape 

47 

moterlol  bestT 

1 ■ _ # - ^ . 

Lecture 

95 

15.56** 

*^••01  l#v#l  of  confidonco 

302 


• * • * 

^ 4 * ' rf  # 


(1)  at^Sfe^OlTiv^f  each  question  show  that: 

^i-^nalifecmie  ProporUon  of  amdenta  preferred  fte  conven- 

Sni^tecwre'SSd  °f  students  believed  the  conven- 

Analysis  of  the  comments  on  thoroughly  than  video-tape, 

to  video-tape:  ^ stlonnalre  revealed  two  consistent  objections 

(2)  rit  smde„'tS”S““  “'=‘’'8,  and 

Video-tape  had  been  played.  questions  or  discuss  a point  In  detail  until  the  entire 

closed  clrcu^teievlslOT^and  ^th?'?onverTtiSnS-r^<?^^  effectiveness  of  video-taped 

nlcal  inforntiation.  The  criteria  ^ i method  of  teaching  related  tech- 

matter  Immediately  after  each  unit  was  priseme?^^!?^  Initial  learning  of  subject 

and  fourteen  weeks  after  Insu*uction  beganf  retention  of  subject  matter  four 

every  unit  o^n”flf  Se?  admlnTs^trmi^^  resulted  in  higher  mean  scores  for 

difference  was  significant  at  the  .01  level  cjf  ^cnn«H*a  over  the  four  units,  this 

test  administrations.  When  methods  were  comDarirf*^«^f  ^ retention 

units  showed  significant  differences  Indlcatinfr^ho^  ” ° single-unit  basis,  only  specific 
video-taping  than  others.  * ® that  some  units  are  more  appropriate  for 

as  « leas,  as  effecdve 

even  though  students  Indicate  a preference  fovrh.  dances  it  appears  to  be  more  effective, 
objections  to  video-tape  cin  be  les7en^o?over?^  mediod.  if  studenl 

ating  sotne  of  dte  proSems  c-SeTbr^rsTa'Xf^^^^^^^^  ^“evi- 

Mr.  E„,o,f  i.  on  ,h.  focvlty  o.  Stout  State  Univ.r.lty,  Menoeiont.,  WIstootIn. 


Computer-assisted  instruction 

Raynnond  G.  F'ox 

lnstr'rctiom''*'EmX3^em  tifls®  Dr""  c?""®  t?®®  Individualize 

search  interest  as  a potential  annr-rkor'H  #■  process  has  been  a subject  of  re- 

assisted  Instruction  (CAJ),  as  this^iechSqie  is^S^Jd  °^Je«=tlve.  While  Computer- 

several  operational  or  developmental  ® research  phase,  there  are 

described  later,  in  discussiL  the  sSdSi  already  Installed,  which  will  be 

nontechnical  terms.  subject,  however.  It  may  be  useful  to  define  CAI  In 

praaS,mdL%ra'^SlSStTd**  c“n7m^^^  "*•=''  “ “"'*•‘’1  Information 

presented.  These  funedens  response  to  the  inf.rmaaon 

response  causes  tlte  computer  to  acmate  ™ response.  The  student's 

student  Is  said  to  Interact  with  the  computer  '^us^r  aV*?"’  h " "taking  a response,  tlje 
Interactive  mode.  computer.  Thus,  CAI  Is  the  use  of  a computer  in  an 

presentation  ^^d  1 ?esw^e*bv  tiie^rS  function  of  information 

have  information  presented  mTe  atudL^  to 

Images,  prerecorded  sound  messa^ls  pictures  or 

movie  projectors  for  images  or  pictures 
diab  fuea  for  amring  co”u?“arma'^^ita^a“?„d“a^dS..Ter^^^ 

ERIC 
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which  perforrps  the  logical  functions  of  the  course,  as  determined  by  the  course  author* 
puter  which  directs  messages  between  the  student  terminals  and  the  com- 

A.  Information  presentation  devices  are  grouped  into  what  is  known  as  a student  station 
At  the  station,  or  learner  carrel,  the  student  will  be  able  to  see  and  hear  the  information 
being  presented  and  to  respond  by  means  of  one  or  more  response  devices.  Response 
also  familiar  mechanisms  which  vary  depending  upon  type  of  response  re- 
systems  have  a capability  to  permit  one  or  more  types  of  responses, 
ncludlng  multiple-choice,  constructed  answers,  and  dial  or  switch  setting.  The  response 
devices  are  linked  to  the  computer,  causing  the  computer  to  actuate  the  next  information 
presentation.  Some  of  the  devices  used  are: 

(a)  Keyboard  - usually  a teletypewriter  device  with  alphabetic,  numeric  or  combina- 
tion key  entry  capability 

(b)  Light  pen -a  device  which  can  be  used  on  a CRT  to  actuate  a response  by  touch- 
ing a given  position  on  the  CRT 

(c)  Simulator — a dial,  switch  or  key  depression  device  having  the  outward  character- 
^tics  of  operational  equipment.  An  example  of  this  is  the  Audiometer  Trainer, 

^ student  response  is  made  by  means  of  the  particular  response  device  indicated 
^ 1 program  of  instruction;  depending  upon  the  response,  it  causes  the  computer  to 
select  the  next  information  frame. 

functional  characterl.gtios  of  CAl,  The  previously-described  information  presenta- 
response  cycie,  operating  under  computer  control,  has  some  inherent  charac- 
interest  to  the  educational  researcher  and  to  the  educator.  The  more  readily 
identafiabie  characteristics  of  this  technology  are  listed  below. 

Individual  pacing.  By  virtue  of  the  presentation-response  cycle,  the  learner  can  con- 
sider  a frame  of  information  in  whatever  form  or  forms  presented  (picture,  audio  message, 
etc.)  and  take  either  as  much  time  as  he  desires  or  as  much  time  as  the  author  ailov/s 
prior  to  his  response.  He  can  proceed  at  whatever  pace  he  chooses. 

Material  presentation  control.  Material  presentation  is  based’on  a sequence  deter- 
mined by  the  course  author.  The  student  is  branched  or  directed  to  various  frames  as  a 
function  of  his  response.  It  is,  therefore,  a characteristic  of  CAI  to  have  the  author  con- 
trol  the  material  presented,  its  sequence  of  presentation  and  the  branching  desired,  de- 
pending on  student  response. 

Response  ^alysis.  Two  capabilities  of  the  computer,  included  in  the  information 
processing  function,  are  the  collection  and  recordlngof  an  Individual’s  responses  to  given 
rames  of  information  and  the  measurement  of  the  time  required  for  each  response  fre- 
s[x>nse  latency).  This  gives  the  researcher  and  the  proctor  objective  data  to  indicate 
the  student  s progress,  frames  of  instruction  which  may  be  troublesome,  time  require- 

ISrtrJfrtMnL  on  specific  frames  of  instruction,  and  sequence  patterns  for  different 

individuals.  This  capability  may  be  desirable  in  research  applications  to  determine  optl- 

learning  patterns  to  learner  profiles,  and  to  examine  response 
various  aspects.  It  may  become  one  of  the  tools  which  a teacher  can  use  to 
alert  him  to  specific  learner  problems  at  the  time  they  occur,  thus  permitting  him  to 

hiTihS  S^lflng  process?  information  the  teacher  may  gain  new  Insight 

computer-assisted  instruction.  CAI  course  segments  iiave  been 
written  and  tested  on  many  college  campuses  and  in  training  ac  ivlties  for  the  military 

and  university  work  In  CAI  has  been  characterized  by  a research 
work  done  In  the  military  services  has  been  directed  toward  training 
functions  where  specific  terminal  behavioral  objectives  have  been 
Clearly  identified,  and  cost  effectiveness  could  be  demonstrated  or  closely  approximated. 

® systems  described  may  be  classified  as  drill  and  exercise,  nitorlal,  and 

useful  terms,  although  complete  agreement  has  not  been 
precise  definition.  For  the  purpose  of  this  introduction  to  CAI,  some 
selected  from  the  work  IBM  Federal  Systems  Division  has 
EducTtion  under  contracts  funded  by  the  Department  of  Defense  and  the  Office  of 

i-a-,  B^II  an_d_ exercise.  The  drill  and  exercise  mode  refers  to  an  essentially  supplemen- 
of  material  presentation  which  enables  the  learner  to  grasp  specific  subject 
afmt  ^ drilling  until  he  remembers  it.  It  approximates  a standard  programmed  In- 
course  which  is  adapted  for  the  computer.  The  computer  provides  a convenient 
information  storage  means  and  permits  proficiency  updating  and  testing.  An  example  of 
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Conqiicry  is  an  IBM-developed  CAI  course  to  systems, 

ppecial  Air  Force  data  base.  In  this  cS?s?  rh^Lt  . Personnel  in  die  use  of  a 

advanced  programming  techniques.  At  apnrouwJtJ^imH  ‘aught  basic,  remote  and 

practical  exercises  in  which  he  mak^  ^ ^ *^f  student  is  presented  with 

data  base.  In  this  un  t orabout  SO^ouS  oMnst5*ctton^  ft  complexity  from  the 

ing  in  a computer  language  to -nablf  them  ^ analysts  receive  train- 
computer  for  rapid  infcSmation  retrieval  f ^ which  is  stored  in  a 

or  IBM  terminal  cc  aected  to  a^ISM  ^460  co^^^^  " 'Teletype 

receive  reference  information  from  die  data  analyst  s job  requires  him  to 

type,  to  analyze  reports  receiveTfrom  oJLf  f ® computer,  using  the  Tele- 

^e  material  for  th^CAI  course  on  the  que^y  lanmag^ ’ Thus°  computer  is 

the  terminal  to  communicate  with  i-h«  ^ language.  Thus,  while  the  analyst  is  using 

analysis,  he  also  is  using  it  to  take  the  CAI  cfu^rse^’n^  o his  job  of  information 

Another  example  cornea  from  Tan^aL  Training  at  angnage. 

From  October,  1968,  through  June  19^  m M ® ^ Ctefense  Language  Institute, 

guage  Institute  West  Coast  BranchVnilwr^f  a project  with  the  Defense  Lan- 

three-phase  experimenrdesSed  toTvaS  California.  That  project  was  a 

tional  techniques  in  the  Russian  Aural  Corrmv^.h  audio  Instruc- 

first  phase  consisted  of  the  prenarltlon  S DLIWC.  The 

personnel  in  a format  s^ciLd  by  IBM  hisSiS^^  material  by  DLIWC  instructor 
second  phase,  linguistic  material  was  ^efenfed  To  nr  TWi^  During  the 

Terminals  under  the  supervision  of  DLIWC  students  via  IBM  1050  Audio 

student  aptitude  and  performaScT  df a were^nnl  personnel.  In  the  third  phase, 

that  the  techniques  employed  for  materials  ®'^aluated.  The  results  indicate 

data  collection  and  evVlTaSn  we^rSfifaSto^^^  ^dnilnistratlon,  and 

quirements  of  an  operational  comnuter  consistent  with  the  re- 

Monterey  study  showed  lSarcSmf£te?fbasl?fs^^  addition,  the 

80  pi^Eent  of"Se^matoriarS''pfes'Tntod  at  approximately 

plies  a rich  mix  of  Information^SSJematlon  computer  control.  It  im- 

choices  or  methods.  An  example  of  this  tvr»(>  r>f  ^ wide  variety  of  response 

by  IBM  under  contract  to  the  US^  ArmTsfo^  program  is  the  material  developed 

of  CAI  for  the  US  A^y  f asic  sSron^cf  m.  school  setting,  a stody 

School  estabUshed  the  feasibility  of  Si  a-  US  Army  Signal  Center  and 

equivalent  to  11-1/4  hours  of  ccSiventional  nresenST  ® material  was 

IBM  1500  Instructional  System  SoSSf^f  "rhe 

disk  storage  and  up  to  32  student  stations  - Input/output  devices, 

1512  Image  Projector  fwith  un  to  lonn  imatr  Each  student  station  consisted  of  the 

pen.  This  unit^ caf  dl^i^Tp  tf  ?2o  keyboard  and  light 

display,  or  part  of  it,  in  1/30  of^ a second.  change  the 

on  a^cfS"!  to^*^sXftS^frofpX''itoSiS^  prepared  and  administered 

the  same  material  by  the  conventional  oiaoiTf’^  ^°^Psrable  student  groups  were  given 
m«-,od.  When  the  tofe  gro/pl  wSe  T das^foom 

rent  training  methods  in^  teachine  a nTJTTn  . shown  to  be  as  effective  as  cur- 

Slgnal  'Corps  students  Moreover  the*  omih  ^ basic  electronics  course  to  a group  of 

average  of  11  percent  less  tlX  *thm  ^ 

of  the  cost  data  identified  those  conditions  un<fer  whlch^Ihf*^?T^  analysis 

tiveness.  Subsequent  to  this  <3nirfv  ^ hich  the  CAI  could  achieve  cost  effec- 

regularly-assigned  student^,  whf  took^ie  CATmateJfaf^''^®®*^  a^mistered  to  278 
structlon.  The  Signal  School  at  Foft  Monrnoui.  ^ normal  in- 

and  reported  that  Wa-h-vis  conv*mrionaim!.^°“H?*  ^ Jersey,  analyzed  the  data  coUected 
lent,  with  more  thaJT20  percem  savings  m"dmS  ^ students,  the  performance  was  equiva- 

students  on  Se  actuaJ^fjhSLXXficto^IfmjTato^  skills  training 

(ATU)  is  an  example  of  how  CAI  isutilized  fnr  The  Audiometer  trainer  Unit 

device  for  the  appUcation  of  CAI  ^ tjqje  of  training.  The  ATU  is  a unique 

h“Jrr'Jx‘S/ei 

u ..  us«,  .Choola  as  a 
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ized  examination. 

The  course  requirement  is  for  die  students  to  be  given  practical  laboratory  exer- 
cises or  "hands-on"  training  with  the  audiometer.  For  training  in  the  use  of  devices,  it 
is  conside’*ed  a requisite  for  the  student  to  have  the  actual  device  at  his  disposal  and  to 
perform  practical  exercises  or  simulated  routines  on  it.  In  addition,  die  requirement 
exists  for  the  instructor  to  be  able  to  monitor  or  critique  the  srudenij's  step-by-step 
progress  on  the  device  and  to  test  his  proficiency  in  its  use.  In  learning  to  operate  and 
perform  hearing  examinations  with  the  audiometer,  it  is  necessary  for  subjects  to  be 
available  to  act  as  patients.  In  audiology  classes  these  "patients"  are  other  students 
whose  hearing  is  usually  normal.  Thus,  the  desired  practice  of  testing  a patient  with 
hearing  defects  is  not  obtainable. 

The  Audiometer  Trainer  Unit,  operated  in  conjunction  with  CAI,  has  been  developed 
to  provide  individualized  step-by-step  Instruction  in  the  operation  of  audiometers  with- 
out the  necessity  for  an  instructor  to  checker  test  performance  at  any  point.  In  addition, 
by  simulating  the  patient  under  examination  through  the  computer  program,  the  student 
may  be  presented  with  hearing  characteristics  with  any  pathological  abnoii.ialities  de- 
sired. Audiometer  malfunctions  may  even  be  simulated. 

The  ATU  outwardly  is  representative  of  audiometers  in  general  use.  It  has  the  same 
dials,  switches,  etc.,  that  the  student  will  find  on  actual  audiometers.  However,  the 
similarity  of  the  ATU  to  actual  audiometers  ends  at  this  point.  Internally,  the  ATU  con- 
tains instrumentation  for  encoding  the  position  of  these  controls  as  well  as  control  cir- 
cuitry for  supplying  to  the  computer  the  exact  position  to  which  the  student  has  them  set. 
Depending  on  where  the  student  has  set  the  controls  and  where  he  is  in  the  sequence  of 
course  material  authored,  a response  to  the  student  will  be  made  by  a patient  signal  light 
indicating  whether  the  patient  hears  or  not.  Communication  to  the  student  may  also  be 
through  use  of  any  of  the  other  CAI  station  terminal  devices  available. 

Current  state  of  CAI  in  training.  While  much  thought  has  been  given  to  this  subject 
in  industry  and  die  schools,  a principal  force  In  identifying  CAI  for  training  has  bt’ien  the 
Department  of  Defense. 

In  1968,  at  a meeting  of  industry  representatives  from  NSIA's  Training  Advisory 
Committee  and  key  training  executives  for  the  Department  of  Defense,  the  subject  of 
applying  the  computer  to  die  training  of  EX>D  manpower  was  considered,  and  methods 
better  to  understand  the  problems  and  their  potential  solutions  were  discussed.  It  was 
concluded  that  a valuable  service  could  be  rendered  by  NSIA  in  sponsoring  a special  com- 
mittee which  wouid  identify  and  concentrate  on  this  specific  area  in  the  hope  that  improved 
effectiveness  in  the  training  process  would  result.  Accordingly,  the  Applications  of  Com- 
puters to  Training  committee  was  established.  The  first  task  of  this  committee  was  to 
identify  committee  work  functions  to  be  accomplished.  The  following  functions  were 
identified: 

Application  definition.  This  function  is  to  identify  applications  of  interest  to  the  com- 
mittee. Applications  suggested  for  consideration  were  Instruction  in  Computers;  Com- 
puter-assisted Instruction  (simulation  and  media  or  device  control);  Pupil  Information 
Systems;  Training  Manuals;  Interactive  Guidance  Counseling;  and  Management  of  Instruc- 
tion (scheduling  of  students,  facilities,  materials,  etc.). 

L-ibrary  and  dissemination  of  information.  This  function  identified  tasks  to  be  con- 
sidered in  the  development  of  a program  for  a library  and  dissemination  of  information  on 
the  uses  of  computers  in  training.  Work  tasks  defined  were  program  definition;  appli- 
cable library  management  techniques;  and  user  requirements. 

Demonstration  and  training.  This  function  was  identified  for  the  purpose  of  com- 
municating the  findings  of  the  subcommittee  by  a symp>osium  type  of  meeting  and  follow- 
on  seminars  involving  DoD  and  industry  representatives.  It  was  decided  in  1968  that  the 
most  effective  means  of  accomplishing  this  would  be  a national  program  of  panel  discus- 
sions involving  topflight  people  with  known  reputations  and  workshops  involving  the  mili- 
tary services  and  industry. 

Hardware  and  software.  The  committee  recognized  the  need  to  identify  the  require- 
ments, specifications  and  interchangeability  of  hardware  and  software  in  the  field  of 
training  and  education.  On  a long-range  basis,  some  of  the  specifics  suggested  for  con- 
sideration in  the  software  area  were  frame  definitions  and  specifications;  course  specifi- 
cations; languages  for  the  computer;  programs  for  evaluation  and  management;  simula- 
tions and  games.  In  the  hardware  area  the  committee  sees  a need  to  look  at  die  require- 
ment for  audio/visual  devices,  computers,  simulators  (analog),  terminals  and  displays 
as  they  relate  to  education  and  training. 
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various  mlilta'i^  of  this  committee  were  reviewed  by  the 

Appropriate  representatives  to  the  commlttJl^orn  a desirable  approach, 

and  each  of  the  military  service?  Secretary  of  Defense 

ence  of  sev^al\undred  training  e?ecurtve?^r?^  ® national  confer- 

Durlng  the  two-day  inference  Department  of  Defense. 

potential  In  u^Ing  c^mpSmr 

quality  and  speed,  and  f<?*^S^elSy?  h^an  5=5 

enormous  Job  exists  in  the  develonrr5>m-  ” resources.  It  also  became  evident  that  an 
this  process  and  to  evaluate  Its  application  on'^dWdiiata"  “’®  computer  to 

fre^pprop'SaTil^n^l'^C'tm^^^ 

ment  and  growth  of  Ae"lncUvIdual " Too^o^  we  n'  concern  for  the  develop- 

those  who  have  a su^lus  0^".^^  that  comem 

some  people  from  consideration  As  anr*ifa»-,r5?  to  work  so  that  we  can  discard 

talent  grows  to  a point  where  eventuallv  it  becom^a®f  discarding  human 

nomic  and  social  terms  I think  we  h=X  JL^  intolerably  expensive  in  both  eco- 

as  leaders  must  learn  to  become  teachers  wh?'^  '^^^^^Qtience  is  that  we 

shrewd  judges  of  humaiTt^em  U to  ^courage  growth  rather  than  be  merely 

forward  with  anticipation  to  what  vou  and  tSJern  Force  look 

llgent  exploitation  of  the  possibllitTes  of  ^mputers^  through  the  intel- 

Mr.  Fox  is  manager  for  Educational  Systems  Development,  IBM,  Arlington,  Virginia. 


Individualized  instruction 


x/r  r^worr  w.  oinoer 

The  DiSr  fs"?  *°®PP““““>s  °f  the  Mdactor. 

“teaching  machine".*^  cialized,  economical,  portable  computer  and  functions  as  a type  of 

prog^S^.II31S‘oWamf‘Sfm1tIm«  applicstlon  of 

equipment  brought  together  to  assist  ncTf-tn-r . ® collection  of  books  and 

a booth  or  carrel  which  seml-lsolatea  the"studenf'^n?Hi-^?  normally  done  by  providing 
guide  which  suggests  reading  materials  ranfsa  «i  the  student  is  given  a study 

Thus,  by  follov^g  the  tapes,  films,  slides,  etc.,  that  he  might  go  over 

carries  oura  p?oOT^  materials  in  the  facilities  pSvideS  md 

given  an  assignment  to  withdraw  books  from  fh?liK  tnore  effective  than  if  he  were 

one  of  the  main  res?oM  „h^  am^h 

material  Jn  the  format  of  programmed  ?natructSSt  effective  la  the  cae  of  atudy 

holda'  inattoctlonal  format  and 

aenta  material  in  ahori^teMMdbiLus^^;,..^!^  Prtmartly  becauae  it  pre- 

English  with  lots  of  reoetitfon  VvJ  materials  in  simple 

a father  complex  para^apr^f  ^u?  ^ where  we  took 

trarlly  break  it  up^  intoei?ht  short  oaS?r?ohs®  w*  nothing  more  than  rather  arbl- 
got  much  higher  scores  when  qiiestioned^n*^riiP  was  not  touched,  but  students 

doubtedly  a page  that  is  a anits^maac  * ^ content  of  the  broken-up  version.  Un- 
Howeve"  as  I safH  m f mass  of  print  just  looks  unconquerable  to  some  peoole 

v/e  have  con''entrated  '^o^'oSntS^th  different  from  this,  min^^beSSme 

:tevice.  This  controUlng  deSS^®a*or5555l55r*  ^el^-met^ction  to  a controUlng 

* a s<mulated  teacher.  It  has  several  functioL:  Instruction  and  serves 

.L^and??aft??th?S^  ^ understand  what  he  is 

* -e  complexity  of  presentation  or  fuller  slmplIfyS^  ttf  * ^ ® accelerating 
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hio  whether  the  student  will  work  on  certain  portions  of  material  at 

fn  h°r/^P  whether  he  must  work  at  some  pre-established  pace.  (Exercises  or  drills 

in  basic  arithmetic  and  reading  skills  particularly  require  this  kind  of  control  ) 

use  or  functioning  of  other  media;  such  as  turning  on  and  con- 
a slide  projector,  movie  projector  or  tape  recorder, 

self  approach  calls  for  a program  to  be  structured  which  controls  the 

^ the  versatility  to  alter  tills  control;  that  Is,  indlvldual- 

ize  It,  1..  accord  with  the  evidence  detected  as  to  how  the  student  is  progressing, 
h.o  elaborate  on  how  this  is  done.  The  Didactor,  our  main  controller  device, 

has  a small  screen  on  which  lessons  are  presented.  Incorporated  In  each  such  presenta- 
^ *luesaon  and  multiple-choice  answer.  There  are  five  pushbuttons  on  which  the 
indicate  his  choice  of  an  answer.  Each  such  response  by  the  student  causes 
me  Didactor  to  pick  out  an  appropriate  follow-on  presentation.  If  me  student  made  a 
good  response,  me  following  presentation  will  continue  me  basic  trend  of  me  course.  If 

responses,  me  following  presentation  will  correct'his 
tlrh\„  will  be  one  acceptable  answer  and  two  or  mree  bad  answers  to 

each  question.  Often  me  bad  answers  were  chosen  for  different  reasons.  In  an  aiim- 

example,  one  bad  answer  may  reflect  having  subtracted  Instead  of 
adding,  while  anomer  of  me  answers  reflects  difficulty  in  me  use  of  “carry".  Hence  all 
bad  answers  do  not  lead  to  me  same  follow-on  help.  The  help  offered  is  "Indlviduallz*ed" 
In  terms  of  me  type  of  difficulty  me  student  seems  to  be  having. 

other  media,  such  as  a slide  projector,  tape  recorder  or  movie  pro- 
jector,  the  Didactor  places  mem  into  a form  of  operation  which  makes  me  materials  con- 
capable  of  being  picked  out  at  random.  That  Is,  since  me  essence  of  in- 

presentations  mat  help  one  particular  student,  it 
wh^h  ISl  i^eans  mat  mere  must  be  a large  store  of  presentations  in  a program  from 
hich  the  necessary  presentations  are  to  be  chosen.  In  computer  parlance  mis  Is  referred 
a°  such  as  slides  and  taped  sound,  are  accompanying 

A controller,  men  me  material  in  mese,  too,  must  be  randomly 

accessible.  Our  Didactor  provides  mis  capability. 

There  is  no  special  restriction  to  application.  The  individualized  instruction  I have 
rn  system  in  me  first  grade  of  elementary  schools 

SsmtSion  ‘basically  a teacher-saver,  for  It  gets  across  routine 

about  as  weU,  perhaps  even  better,  man  a teacher  can  or  at  least 
takes^utone-thirdme  time  a student  would  spend  getting  me  same 
^ a classroom.  The  boon  to  me  teacher  is  me  fact  mat  students  come  out  of  such 
equipped  for  class  discussion  and  lab  work.  The  teacher  can 

r Imowledge  rn-depm  wim  me  class  wimout  being  concerned  about  meir 

relative  states  of  preparedness. 

crrnim"  Comparing  two  groups  of  twenty  students  where  one 

poup  studied  multiplication  and  division  of  fractions  by  Didactor  while  me  omer  studied 

groups  came  out  wim  equivalent  final  test  scores.  The 
cost  to  teach  me  indlviduallzed-lnstructed  group  was  $4.40,  me  cost  to  teach  me  class- 
instructed  group  somewhat  more  man  $65.00.  In  omer  words.  It  costs  22  cents  to  teach 

Individualized  Instruction,  as  compared  to  $3.25  for  each  student 

wno  attendea  the  class. 

experience  wim  Industrial  arts  Indicates  mat  mese  students  have  a special  in- 
practical  appUcatlon,  In  many  cases  mis  attitude  has  caused  the  student 
deficie^ies  in  basic  skills,  such  as  language,  communication,  mam, 
wn?  economics.  Wt  know,  of  course,  mat  mese  deficiencies 

\ delimit  his  effectiveness  in  Industry.  Such  a student  seems  particularly 
^ regimen  of  machine-controlled"  Instruction.  Short  programs  on  various 
shorts  on  reading  development,  accounting,  economics,  can  be  inter- 
?onJf  SL?®  \ f".'  en^^nters  d^culties  in  me  industrial  arts  curriculum.  At  a voca- 

tional high  school  in  Ohio,  each  department,  such  as  drafting,  electronics,  agricultural 
and  carpentry,  not  only  has  some  of  its  own  basic  course  material  handled 
but  has  also  decided  to  take  on  some  of  me  remedial  educa- 
tional responsibilities  by  providing  students  wim  appropriate  materials.  Thus  an  ag- 

u difficulties  because  he  simply  can't  work  wim  fractloL 

^ given  short  (about  1-  to  2-hour)  supplementary  programmed  courses  at 
certain  points  during  his  ag-mechanics  classes. 

As  has  already  been  pointed  out,  me  cost  factors  to  do  mis  are  considerably  lower 
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tastructlon  also  eliminates  the 
extra-length  labs  and  shop  periods  Gone  too  f<3  ^ schedule  already  complicated  by 

are  grouped  together  for^ remedial  work*  WffH  stigma  attached  to  those  who 

teacher  Is  able  lo  assl^  to  nSdemTho  is  Individualized  instruction,  the 

will  clear  up  the  problem.  These  proeram<? cat  f.  a program  or  programs  which 

instructior.  become  a part^o^Se^ci^iicfuium  more  of  this  type  of  individualized 

tlonal  training,  whare'it  has^^iIdrasSbUsh?d7m“iS‘^^^^^^ 

Mr.  Singer  is  associated  with  the  Didactics  Corporation,  Mansfield,  Ohio. 


Improvmg  teacher  performance  by  micro- 
teaching and  video-tape  techniques 

At  tha  1 doHo  D.  Jonkins 

synonymous.  While*^  5^deS-mp^e^ec?5liJ!i^^ls^  video-taps  recording  are  not 

it  is  only  a feedback  instrument  that  valuable  to  effective  micro-teaching, 

examination  and  analysis  of  the  teachine  act  \??o  systematic  and  accurate 

the  use  of  video-tape  eqSlpm^t.  ®^^'’^-  ^^^^^°-^e^^hing  can  be  accomplished  without 

is  most  comm^ry  * co^icSv^*^  ^ STat^we^mJv^S^  ^ description  of  micro- teaching  as  it 
communicate.  Mlcro-teachlnv  ia  a motho.H  a frame  of  reference  from  which  to 

provide  them  withSe  op%rmnU  prospective  teachers  S 

is,  they  work  with  a rSducS  p?ese?S?o^  ^ scaled-down  level.  That 

is  normally  found  in  a t^lcal  class  ^^^Ic^  ^ number  of  students  than 

mmutes,  and  the  numte^S  sSnfo  Sonn^® 

micro-teacher  concentrates  on  a specific  tLSSnS  Tn, 

questioning,  reinforcement,  o?  var^hic  Se  ® or  teaching  behavior,  such  as 

teacher's  performance  is  immeS^Sf  e^Ilu?t?d  ^ 

tape  recorder  because  It  provides  certain  adianVooT^'*  ^ often  done  by  using  a video- 
appraisal  of  the  lesson  is  also  used  in  the  TvinaH!!  direct  observation.  Student 

found  to  be  more  reliable  than  supeArSo^  Valuation  swdent  evaluation  has  been 

the  micro-teacher  to  strong  elements  of  the"ne^fJ?  ’ ^ evaluation  session  sensitizes 
He  revises  the  presentation  on  A?bas is  ^ features, 

presentation  to  a different  vroim  feedback,  rie  then  reteaches  the  revised 

has  developed  a high  degree?f  p?oflciencv same  cycle  until  he 
behavior.  ^ ^ proticiency  with  the  particular  teaching  skill  or  teaching 

scribed  it,  bm  th^^^ is^litSe^que^S,^  wh?th^^eff  technique,  as  1 have  de- 

behavior.  In  nearly  all  cases^wSS  micro-teacning  changes  teacher 

measurable  improvement  fo  tea^ferperf^  occurred,  there  is  a 

to  micro-teaching.  Some  S Sfp7iL7^°c7S?femrar?“^^'" 

iieSea  5 vSSo!Si£?dTg  “Itael micro-teaching 
5?J  one-to-one  ratio  of  supervisor  to  micro-teacher 

to  xm£ic?foe  iSSo-SiShfoe*  ^ adequate  number  and  kind  of  students 

micro- teaching  aifo  vldeo-mperecc^^ieg  ca^  mlcro-teacMng  or  variations  of 

in-service  teacher  educatin'  T7r«T-  ^d  should  be  used  In  both  pre- service  and 

clusively  in  undergraduate  teacher  eduemfon  diese  methods  are  being  applied  ex- 

schools or  school  systems  had  a mlcro-teachinf^fiK^*  wouldn't  It  be  wonderful  If 
improve  their  teaching  skills?  in  manv  t-po«  laboratory  to  be  used  by  teachers  to 

of  the  practicality  cridcisms  Idvanced^at  mfcTo^^elihing"  solve  most 

Er|c  rto 
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few  teacher  education  programs  are  using  the  true  micro— teaching  system 
in  their  situation  because  of  the  limitations  previously  mentioned.  However,  many  schools 
are  incorporating  features  of  the  micro- teaching  system  into  their  teacher  education  pro- 
grams. 1 submit  that  this  condition  might  be  the  most  significant  contribution  that  will 
result  from  the  development  of  the  micro- teaching  technique.  For  example,  educators 
have,  as  the  result  of  Dwight  Allen's  work  with  micro- teaching: 

Sis  to  identify  finice  teaching  practices— or  a teaching  technology. 

(2)  Increased  use  of  video-tape  recording. 

m ^"'P^^^tzed  earlier  ^mdent  Involvement  with  the  teaching  act  to  make  him  better 
able  to  cope  with  the  problems  of  student  teaching. 

04)^  Developed  more  effective  techniques  for  evaluation  and  analysis  of  the  teaching 

micro-teaching.  At  this  point  let  us  change  our  trend  of  thought  from 
micro-teaching  to  some  of  the  variations  of  micro-teaching  which  might  be  of  value  in 

impossible  to  describe  or  even  to  Ust  all  of  the  possi^^^ 
teaohlr.^  currently  being  attempted.  I am  aware  of  at  least  five  modifications  of  micro- 
du^  ^ fiH  f K at  The  Ohio  State  University.  In  many  cases,  these  proce- 

considered  actual  varir.tions  of  micro-teaching  but  procedures  which 
dure?^^  K of  elements  r;f  micro- teaching.  In  other  situations,  proce- 

sitxiatlon  attempted  to  reduce  the  adverse  problems  of  the  true  micro- teaching 

renf'iMnf  attempted  to  solve  the  problem  of  bringing  students  to  the  micro- 

laboratory  by  taking  the  micro- teachers  to  the  students.  The  director  of  the 
K one  of  the  local  schools.  He  used  students  in  study  halls 

rifos^  in  ^ micro-teaching.  The  experiment  yielded  results  comparLle  to 

n™  normar  micro-teaching  situation,  but  additional  problems  were  encountered, 
schoil  ^ period  of  time,  became  somewhat  disniptive  to  the  school,  and  the 

b?S  im  ^1,  cornmit  a sin^  room  where  the  video-tape  recording  equipment  would 
d?e  dlv  ^and  had  te  change  the  equipment  to  another  room  during 

Md  set  up  the  equipment  each  day.  The  program  was  unable  to 
critl?^J!l-  one-to-one  relationship  between  the  micro-teacher  and  the 

critic  supe^sor^  program  was  reluctanUy  abandoned  for  another  modification. 

teachf»r«  faculty  of  Industrial  Technology  was  to  ask  cooperating 

smdent  teachers  to  use  evaluation  instruments  similar  to  the  se  used  in  a 
Heufav  with  the  student  teachers.  The  student  teachers  selected  a par- 
te ach  Jr  ® H teac^g  behavior.  The  cooperating  teacher  assisted  the  student 

S *e  revision  of  the  presentation,  and  the  student  teacher  re- taught  the  lesson 

SeS*^wn?^?^  J major  problem  with  the  procedure  was  that 

fl  COTSiderable  variation  in  cooperating  teacher  evaluation,  and  there  was  insuf- 

usi  ^ re-teach  toe  lesson.  Some  cooperating  teachers  were  reluctant  to 

JJJrfliiai  not  permit  them  sufficient  opportunity  for  subjective 

nSd  2!®  / performance.  However,  in  some  cases,  the  student 

iJfJ™  t "^operating  teachers  felt  that  toe  student  teachers  had  made  significant 
Improvement  on  a particular  teaching  skill  or  teaching  behavior. 

^ attempting  to  use  a modification  of  toe  micro- teaching  technique  with  the 
SSuS  situations,  we  will  have  to  use  a pro- 

JL  resources  we  have  available.  Precisely  how  we  will 

overcome  the  problems  meritioned  earliei  remains  to  be  seen, 

^ members  working  with  about  sixty  students.  A nor- 

anv^  te^h-evaluate-re- teach  cycle  could  take  about  two  hours  before  the  student  attains 

aKut  abJtS  professor  will  have  to  spend 

on?rone^Xc£?JJL?«vf«v®"^  students  attain  skiU  in 

teaching  behavior.  That  constitutes  about  twice  the  normal  contact  load  currently 

being  devoted  to  the  class.  It  Is  obvious  that  certain  adjustments  will  have  to  be  made 
m ^Mtity  of  students.  It  should  also  be  rememlxired  toat  any  changes 

in  the  procedure  result  In  a reduction  of  the  quality  of  toe  control  situation. 

I ^"’^-micro- teaching  at  this  point.  On  the  contrary 

I enthusiastic  about  any  tec^ssfeo;^  toat  will  assist  us  in  prepariniz  better  teachen^, 
I^question  toe  practicality  m-  miasro-teachlng  without  sufficient  ^sources.  Stated 

^ whether  toe  gain  achieved  through  micro- 
required  to  operate  a first-class  deration, 
sa  wamon,  much  research  n«n^  t©  ^ performed  to  determine  whether  modification  of 


improves  teacher  behavior. 

application  to  improving  °*  video -tape  recording  and  its 

television,  primary  emphasis  was  direcrert  at  inrr  early  phases  of  closed-circuit 

information.  ThJ  Jcdvlty  ctnalen  and®m^^^  “ '■  transmitting 

the  method.  acnviiy  continues,  and  there  are  some  distinct  advantages  t5 

chase  of  clos^Jd^circuit'^rileJis^^^  ^quipSjJnt  "^ThS'^  considered  the  pur- 

of  ear’^er  equipment.  Today  portable  units  * ranaw  essentially  due  to  the  expense 

scum  , . re  relatively  cheap.  aSd  many  schoolS  hav^ 

?£id?s:.  ---- 

televtsiom'^  That  i.^^let^us^iook^aM^a^^^  Ttool^TJeco^rSne  d ^ closed- circuit 

of  capturing  and  preserving  the  teaching  act.  * ^®‘=ordmg  device,  an  instrument  capable 

teaching  mo veiS^m^^wiU  ^’be  ^dfe  ^se  °Sf  tel^sS^  to  outcomes  of  the  micro- 

improve  the  quality  of  teachSig.  You  m^?ht  sf,^  exaniine  teaching  behavior  and  to 
evaluated  for  years,  and  this  techniaue  doe^'r  have  been  observed  and 

I suggest  that  there  are  several  exttem el vpoSti>?niJLt^5  ^ situation, 

because  of  video-tape  recording.  potential  outcomes  which  are  available 

able  to  see?imJ^lf  Is^oSIrs  2e?hirn  ^^^lS^^n1tseW^•^^®^t°^  prospective  teacher  is  now 
people  but  the  outcomes  can  signi?ic^miT^^t^"elKe  experience  for  many 

adequacies'^^Wh^n  a ^up^rviLo  the  bought  of  admitting  their  in- 

himself.  "The  sSpSrSLor Ys  f^a”^,ad  m^^^  He  might  say  to 

day,  he  would  see  things  in  a different  wax/  *»  a°  made  the  observation  another 

to  impose  his  value  •'•n'®  supervisor  Is  trylp| 

supervisor  Pas'*  made\o*!?]ilu'e  Judgment  ^'wSnthe*'^’^*  uideo-taped  and  the 

no  place  to  hide.  He  is  less  likVlv^  r^fx;  d t * ''^‘^ording  is  played,  the  teacher  has 
quacies  in  his  teaching  performance*^  Some  educ?m^Q^adi®'^^^”^f  ^ explain  away  inade- 

become  more  objective  because  thev’helleve  thoxr  hypothesis  that  teachers 

A second  outcome  of  video-tape  recordine^is*^^at^^*^f*^®^^  themselves, 

several  times.  This  can  and  should  be  use??o  portions  can  be  examined 

episode  as  well  as  to  identify  areas  for  improvemem.  strong  features  of  the  teaching 

An  -riy  rjLo°rrg™c"an' -"““V  » -a  improvement. 

If  e teacher  can  see  improvement,  he  is  more  aSlrTl^nM  shows  improvement, 

he  i3  un/’ble  to  see  improvement  he  is  Hkelv^o  continue  to  want  to  improve.  When 

The  fourth  desirable  outco^^  become  discouraged  and  give  up. 

themselves  or  team  up  with  peeS  that  teachers  can  evaluate 

do  not  have  the  time,  in  most  cases  to  heln  r^aHh  P®^®°tinel 

nlques.  By  using  the  video-tape  recordi?^Ld  instructional  tech- 

and  evaluate  teacher  performance  he  can  rfr»  ® the  teacher  learn  how  to  analyze 

teacher  could  operafe  Te  ^^fpmSnt  Sd  r2S.S^“  himself.  A student  or  another 

teachers  are  going  to  have  to  rely  on  self-evaliiaHritf ie®st  in  the  near  future, 
their  teaching  performance.  ^ ^ evaluation  if  they  want  to  examine  and  improve 

big  AatroSfl  uJf’if  °“'“"}uuf>^"'thuuse  of  vidao-tape  record- 

ahould  caution  you  TaV  you  are  ^rkme  aome  ma]o?  points.  I 

predict  results  of  a particular  treament*  Scmie  ““Wuult  to 

situations,  and  others  are  reluctant  to  participate.  respond  immediately  to  such 

become  concerned  vSth*p^t«maf  self^ ^ncerr*ed  with  helping  our  teachers  to 
very  UtUe  help  for  th“  £aX?  ie?  he^2ls  tradlUonally  been 

Pi^^ed  on  providing  the  teacher 

One-  such  technique  employed  is  die  use  of  the  portable  television  unit.  Each  quarter 


" presentation  situation.  We  feel  that  this  accomplishes 

® n.nt"  ^ their  fear  of  having  their  inadequacies  exposed, 

student  teachers  have  the  opportunity  to  see  themselves  as  others  see  them 
--in  other  words,  self-perception,  acc  mem 

?f  elements  that  constitute  a good  and  a poor  presentation 
thlrJilfi objective  evaluators  because  they  are  expected  to  evaluate 
ftemselves  and  their  peers,  using  both  written  and  oral  techniques. 

T • technique  has  met  with  a high  degree  of  acceptance  with  the  student  teachpra 
Invariably,  the  response  in  the  final  evaluation  of  student  teaching,  made  by  Jhe  sS 

liked  to  have  had  more  experience!  with  evamating^e"r 
Video-tape  recorder.  I might  add  that  most  of  the  student  teachers 
are  terrified  just  prior  to  the  first  time  they  are  taped.  This  would  seem  to  indicate  rhaf 

evidenre^^  ^^pid  at  this  stage  in  teacher  preparation,  There^fs 

evidence  to  indicate  that  experienced  teachers  are  less  likelv  to  accent  this  tvne  r>f 
evaluation  and  remain  quite  tense  after  several  sessions,  ^ ^ ^ 

This  entire  discussion  seems  to  have  two  primary  underlyine  assumntions  that  hawt. 
rZ  "'^"“oned.  in  dosing  let  me  state 

^at  you  have  to  accept  them  before  you  can  accept  micro-teaching  or  variations  of  mioi-rt 

Video-tape  recording  tor  proving  InXulSL  ?Sey  " re? 
nhv  teaching  practices  that  can  be  identified.  That  is,  just  as  a 

physician  or  surgeon  has  a set  of  practices  he  uses  to  cure  people,  so  does  the  teacher 
have  a set  of  practices  for  helping  children  learn.  ^ teacher 

(2)  People  can  learn  to  become  teachers.  They  can  be  taught  to  use  efficient  nrac- 
Uces  to  bring  about  desired  behavior  changes  in  children.  ^ 

Mr.  Jenkins  is  a member  of  the  faculty  at  The  Ohio  State  University,  Columbus, 
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Basic  elements  of  industry- content  enrichment, 

viewed  by  an  educator 


Mogowan 

industrial  arts  teacher  in  the  public  schools  and  were  given  a list  of  the 
Hurfforf Industry,  namely,  research  and  development,  production  tooling,  pro- 
ionVn  control,  personnel  management,  manufacturing  and  marketing,  I 

my  program*^^^^  Interest  and  feel  that  subject  matter  in  these  areas  would  enhance 

i>nrh^f  preparing  to  teach  these  subject  matter  areas  would  be  to  research 

Ji^  these  elenients.  As  1 researched  these  areas  I would  then  discover  that  some  of 
verv  broS* m^Mufacmrlng,  marketing,  ji,d  research  and  development,  were 
ouSin^  others,  such  as  production  tooling,  production  control  and 

as  nroduct  desi’im  narrow  and  specialized.  1 would  also  find  other  topics,  such 

plant  layout,  process  design,  maintenance,  accounting,  budgeting,  eic  • 
nofni  how  these  would  fit  Into  the  list  of  basic  elements  of  industry.  At  this 

SoratlL'^dli  mateJiil'  confused  that  1 would  either  forget  the  whole  idea  of  Incor- 

Kn?lf  appropriate 

in«r  that  when  we  are  refer^g  to  industry,  we  are  discussing  those  manufactur- 

produce  a salable  product.  It  would  then  appear  that  If  we  listed  the 

Industry  we  would  Include  three  elements;  Sales, 
pi  eduction  and  finance.  Any  manufacturing  Industry  must  first  produce,  and  It  must  then 

a^i!flHnoPof*^rif''  have  adequate  finances  and  financial  controls.  Below  Is 

if  1 5 j these  basic  elements  and  also  some  of  the  posp'ble  sub-ele  nents  that  would 


SALES 

1.  Direct  Sales 
*2.  Market  Research 

a.  Forecasting 

b.  Market  trends 
3.  Advertising 


1.  Product  Design 

a.  Styling 

b.  Mechanical 

c.  Research  & Testing 
*2.  Research  & E>evelopment 

a.  Product  Improvement 

b.  Ne-w  products 

c.  Pure  research 


FINANCE 


1.  Accounting 

a.  Cost 

b.  General 

c.  Payroll 


production 
3.  Industrial  Engn. 

a.  Plant  layout 

b.  Process  design 
*c.  Tool  design 

d.  Time  studies 
•4,  Personnel 

a.  Employment 

b.  Labor  rel, 

c.  Training 

d.  Safety 


2.  Budgeting 

a.  Capital 

b.  General 

c.  Operating 

3.  Internal  Auditing 


•5.  Prod.  Control 

a.  Scheduling 

b.  Dispatching 

c.  Inventory 
•■6.  Quality  Control 

a.  Inspectiop 
*7.  Manufacturing 

a.  I^.-assembly 

b.  Packaging 
8.  Maintenance 


clud^  exhaustive  of  the  Items  that  could  be  in- 

of  In^s^  indicate  what  I regard  as  the  basic  structure  and  many  of  the  elements 

Would  be  highly  desirable  to  Include  these  elements  of  industry  In  the  public  school 
curriculum  The  common  Industrial  arts  program  is  pcrhC  ex^^s^^ 
f "'f  elemente.  but  I seriously  doubt  If  many  of  these  topics  arb  cur? 

of  industry  do  not  only  Include  the  fabrication  and  assem- 
but  also  many  other  areas  as  evidenced  by  the  above  structure.  If  the 
“ SefXiS'T'  """  manufacturing  Industries,  he  must  be 

ejIc  31^ 


Thf  Indl^d^i  tratlilnT  as  s^mmer^work'shopfa^^^^^^^ 

ow„  «>;e ». 

=S?lir“ 

Mr.  Magowan  Is  a member  of  tho  faculty  at  Memphis  (Tennessee)  State  University. 


Man,  technology  and  manufacturing 


Donold  F.  Hackett 


But  ^^sctol?rs%Sb"’th'‘i^earth‘u„d^^^^ 

nol^  7a  ^ .a  ' ‘‘'®  moment,  since  It  introduces  the  concept  of  tech- 

“*  crsT^-e'nSjl^^ttrSiirraXn"^^^ 

Washburn,  In  reporting  on  the  origins  of  man,  states  ttiat: 


evolutir®™!  1“c/vSSi‘”o?s“ortid^^ 

SSs“e“^°  Vetw^Uton  two  ligs;  M^wi*  Kfn^fa'rgeT'thM 

apes  living  no^v- had  already  learned  to  make  and  use  tools.  It®follmJ2 

natural  eeS^thl  '^^In"' 

social  life,  speech,  the  human  way  and  the  brain  evolved*  toiseth^r 
to  produce  ancient  man  of  the  genus  Homo  aLut  half  a 


tile  foundaSon'^tor  Se"ev^ution^*^«^H  could  better  use  tools,  they  laid 

productTtechnSogy?  Homo  sapiens,  modem  man.  Man  Is,  therefore,  a 

on  the  sixth  ^y^.  °when"ft^ffoes^^°am^  process  as  the  work  of  the  Creator 

all  His  work  which  on  to  state,  . . .He  rested  on  the  seventh  day  from 

For  99  of  th2  h^«  change  the  world. 

Es.s£~'S-r~ 
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covcTy  permitted  him  to  cease  his  nomadic,  food- gathering  ways  and  to  settle  down  in 
one  spot.  His  shelters  took  on  a degree  of  permanence,  children  became  an  asset,  and 
his  life  expectancy  Increased  to  35  or  40  years. 

In  his  new  way  of  life,  man  found  time  to  provide  certain  conveniences.  He  wove 
fibers  into  cloth  for  clothing.  He  produced  pottery  so  he  could  cook  and  store  his  food 
and  drink.  He  became  a metallurgist  and  produced  better  tools  for  both  peace  and  war. 
He  traded  his  goods  and  devised  improved  ways  of  transporting  them.  He  built  cities  and 
fonned  governments.  Man  was  civilizing  himself  as  he  learned  to  develop  and  ernplov 
technology.  ^ ^ 

Reading  and  wrl^ng  originated  in  the  priesthood  of  ancient  Egypt*  The  priests  col- 
lected, stored,  sacrificed  and  doled  out  the  food  and  other  goods  delivered  to  the  temples. 
To  facilitate  their  x cord  Keeping,  they  Invented  a system  of  picture  writing  — hiero- 
glypblcs.  The  Phoenicians  simplified  this  system  by  developing  a series  of  letter  sym- 
bols, The  Greeks  adapted  it  to  their  and  the  Romans,  in  due  course,  passed  It  on  to 
Western  cultures. 

During  early  Grecian  times,  the  ability  to  read  and  write  was  associated  with  those 
who  did  not  draw  water  and  hew  stone.  Aristotle  and  Plato  admonished  boys  to  learn  to 
read  and  write  so  they  could  wear  a white  toga  and  be  spared  the  soil  and  toil  of  work. 
Even  Archimedes,  popularly  acclaimed  for  his  rem^irkable  mechanical  inventions, 
appears  to  have  been  ashamed  of  his  interests  in  such  work.  He  apologized  for  them, 
claiming  they  were  carried  out  merely  for  his  diversion  and  amusement.'*(10) 

The  Roman  world  showed  more  interest  in  ter-uuical  achievement  than  did  the  Creek. 
However,  while  their  accomplishments  in  road  building  and  architecture  are  noteworthy, 
the  Roman  mind  did  not  value  the  qualities  necessary  for  continued  technological  advance. 
The  Romans  were  technologically  sterdc;  their  fame  rested  large!  / on  conquests,  law 
and  administration. 

As  the  Western  World  developed,  technology  was  applied  through  handicraft  to  the 
production  or  manufacture  of  goods.  T . craftsman,  however,  was  frequently  considered 
jubordinate  to  the  artist,  statesman,  theologian  and  nobleman  - all  relative  newcomers 
to  the  scene  of  man  civilizing  himself.  Despite  his  importance  in  developing  the  culture 
that  made  such  pursuits  possible,  the  craftsman-technologist  was  never  accorded  a domi- 
nant role  in  the  social  organization  of  the  time.  And,  when  money  lending  and  banking 
became  honest  pursuits,  even  the  ownership  of  his  enterprise  passed  from  him  to  others. 

When  forma!  schooling  began,  its  sole  function  was  to  prepare  one  for  a life  of  con- 
^ Ic.ure  and  luxury.  It  was  provided  for  and  limited  to  children  of  the  wealthy. 
Children  of  me  masses  grew  up  with  little  or  no  formal  schooling.  A select  few  did,  how- 
ever,  learn  the  3 R's  and  the  secrets  and  mysteries  of  a craft  through  apprenticeship. 
Consequently,  it  was  natural  that  education  and  security,  wealth  and  leisure  should 
assume  a cause-and-effect  relationship  in  the  minds  of  people. 

Public  schools  were  established  about  a century  and  one-half  ago,  so  that  all  children 
might  realize  the  better  life'^  through  education.  The  curriculum  was  essentially  that 
of  the  old  liberal  arts  schools,  and  it  carried  the  blessings  of  most  educators  and  parents. 
However,  some  individuals  questioned  the  relevance  of  this  program  of  studies.  The 
history  of  education  is  replete  with  accounts  of  their  proposals,  experiments  and  innova- 
tions to  this  end. 

About  a century  ago  a huma  istic  element  was  added  to  the  school  program  to  assist 
the  young  In  adjusting  to  their  social  environment.  Around  the  turn  of  this  century  a 
scientific  element  was  introduced  to  enable  children  to  understand  and  adjust  to  their 
physical  environment.  The  developments  in  science  that  led  to  its  inclusion  in  the  school 
f^ogram  were  paralleled  by  the  most  remarkable  Indus  trial- technological  development 
me  world  had  ever  seen.  Yet,  efforts  to  introduce  this  element  into  the  school  met  with 
limited  success  or  outright  opposition.  Even  Federal  participation  In  the  form  of  funds 
for  vocational  education  did  little  more  than  divide  the  school  into  two  camps. 

Technology  has  been  the  dominant  influence  In  the  process  of  man  civilizing  himself. 
Without  it,  we  would  still  be  swinging  from  trees  by  our  tails.  Technology  dominates 
our  lives.  Our  culture  is  distinctly  technological.  Yet  our  school  programs  fail  to  re- 
flect technology  and  the  resultant  organization  of  work  that  makes  our  culture  what  it  is. 

Peter  Drucker  refers  to  this  discontinuity  on  the  contemporary  scene  when  he  states 
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...  the  new  technologies  are  not  based  on  science  alone,  but  on  new  knowl- 
edge in  its  entirety  (and)  means  that  technology  is  no  longer  separate  and  outside 


'i?='  «l»ays  been 

during  these  lant  200  years  or  sofsorrnm-  become  important  only 

of  wo®r.  - the 


_ y y^ck.1.  VJ  i 

of  worh  - the  twe  e.ements  of  whnt-„^ 

Dr  several  fh™,I‘i7,5“''J:-  If ^Sfiy.  determined 


X he  wants"to“be!  “nrfor'  sTve“a"l  ?houa'^a’7  determi^^i 

pr^uJdon^  -'-  wSrf inatlmi'ion  7nd"nto  tte  fL®nXuon"o1 
conaMered  ou.afde‘'eurrerd‘uV“?rS,v'of  °rTc"‘irea' 

Drucker  explains  the  new  technology  when  he  say*;: 

„ technology  nf  the  twentieth  century  embraces  and  for^dc  r^ff  t-i, 

“^^‘'vruar^ 

come Equally  important  and  equally  new  is  rhr>  r^r^t  oyer- 

new  emerging  industries  Is  souarelv  Hoiln  every  one  of  the 

baaed  on  experience  ! /.  tlioTtm  em^^^^^  knowledge.  Not  a single  one  Is 
rather  tlian  manual  workers  ^ 'The  predonuiiantly  knowledge  workers 

his  ability  to  put  to  Tork  Sneepts  iL'Ls  "’a 

school  - racer  than  skills  acquired  through  eS^erle'n'ce  (3) 

tor  int.oducing  Ulc'young  m*meirculn^^  °I  Hj!®  century,  professed  a concern 

ovei-all  goal  and  to  thSt  of  ecoSreltlc len^r^l  commonly  refer  to  this 

to  transmit  our  culture  neelected  rnany  schools  have,  in  purporting 

and  the  consequent  w?r'ld  of  ®ork  InsSad  and  culture  - Tectaolog? 

cies,  almost  completelv  divorced  fUfm  ® pablum  of  facts  anc  fan- 

The  effects  are  reflected  in  the  number  of  sclft^l  d"o  °/  contemporary  culture, 

ment  and  in  growing  unrest  among  students  ^ P-outs,  in  limited  student  achieve- 

trial‘:?“J‘"of"U%Tdecfd?sTs%?t  - s.ructured.  The  Indus- 

was  reflective  only  of  the  19th  c^turv  in  “ PJ^oJect  oriented  approach 

tool  making,  inventive,  rational  nature  of  m^  ongm;  it  failed  to  reflect  the 

necessa^  to  begin  ,o  fill  the  void  “"Ssem-dS’ ed^^fflor^'  “ Muatrlal  arts-  Is 

the  WM's.“  An  arraTorreloa®^^^^^^  provided  *’>'  William  E.  Vtemer  in 

maL‘marSimam“  *"  developing  In  youS,  *1“  Sn^,aWn|^aH«Ia'*at 

This  new  industrial  arts  is  defined  by  Delmar  W.  Olson  as  follows: 
technical,  consult  ^occutraaon^^^^in^^'i 

its  Influences  through  experimentlno-  cultural  nature;  and 

and  operating  with  ®indus'L-ial  matertis!  p:|Setsea'^d*\^^^^^ 

are  to  acquaint  the  student  with  hic  pr^esses  and  products.  Its  purposes 

the  discovery  and  development  of  his 

term  "lndu°strIal"'!*°TOa  *rs'*nSsL«'for%t  technology  includes  the  delimiting 

haps  the  prime  means  to  today’s  technSo^Sf  as  if?  *^th'^°  reasons.  First,  Industry  is  per- 
nology  that  has  come  to  occupy  an  ever'  producer,  the  creator  of  the  tech- 

economlc  and  political  aspects  life  Second^  °f  Importance  in  the  social, 

competent  trea'mtent  by  anyone  sector*  of  ^ discipline  fo^ 

subject  reflect  technolo^.  ^ school,  its  very  nature  dictates  that  every 

and  ‘ 'login* ’*^mSmIng°^^  ge^  Se^Spflona^  "techne**  meaning  art  or  skill 

science  or  stedy  of  the  industrial  arts  (arts  onn^s^l  definition  of  technology  as  the 
Dewhurst  and  the  Twentieth  Centu:^  Fund  state:  ’ 

and  5.=eirs»— 


o 
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of  a country's  technology  are  found  in  the  standard  of  living  its  people  are  able 
to  enjoy.  . . . Technology,  in  fact,  can  be  thought  of  as  the  primary  resource; 
without  it  all  other  resources  would  be  economically  nonexistent.(5) 

Kranzberg  (6)  states  that: 

While  the  influence  of  technolc^y  is  both  widespread  and  fundamental,  the 
term  cannot  be  defined  with  precision.  In  its  simplest  terms,  technology  is 
man's  efforts  to  cope  with  his  physical  environment  --  both  that  provided  by 
nci.i.  re  and  created  by  man's  own  technological  deeds,  such  as  cities  --  and  his 
atten.pts  to  subdue  or  control  that  environment  by  means  of  his  imagination  and 
injrcnulty  in  the  use  of  available  resources. ...  In  the  popular  mind,  technology 
is  synonymous  with  machines  of  various  sorts  --  the  steam  engine,  the  loco- 
motive and  the  automobile  --  as  well  as  such  developments  as  printing,  photog- 
raphy, radio  and  television, . . , Technology,  then,  is  much  more  than  tools  and 
artifacts,  machines  and  processes.  I r deals  with  human  work,  with  man's  attempts 
to  satisfy  his  wants  by  human  acticn  on  physical  objects. 

Technology,  then,  is  the  composite  of  man's  achievements  with  mind,  materials, 
energies;  it  is  man  as  he  controls  and  uses  nature;  It  is  man  creating  his  own  environ- 
ment; it  is  man  civilizing  himself.  Technology  includes  agriculture,  ind’istry  (manufac- 
turing), medicine,  services,  construction,  transportation,  mining,  management,  home- 
making and  every  other  way  in  which  man  contributes  to  his  wants. 

At  the  present  time,  no  school  and  no  school  subject  is  prepared  to  introduce  the  total 
of  technology  to  its  students.  However,  this  condition  will  come  to  pass  as  educators  de- 
velop an  awareness  of  the  impact  of  technology  on  human  affairs  everywhere.  Then,  and 
then  only,  will  technology  adequately  and  successfully  attain  its  rightful  position  with  the 
sciences  and  humanities  in  the  school  program.  For  the  time  being,  industrial  arts  can 
begin  to  provide  this  element  In  the  school.  In  due  time  the  other  subjects  will  follow. 
Industrial  arts,  as  a study  of  technology,  is  herein  limited  to  that  sector  of  technology 
popularly  called  industry.  01son(7),  DeVore(8),  I^ce  and  Flug(9),  and  other  researchers 
have  produced  works  giving  substance  to  this  decision.  Analysis  of  their  smdies  and  of 
American  industry  reveals  a g neral  nature,  breadth  and  depth  of  industry  that  may  be 
grouped  into  eight  categories:  manufacturing,  construction,  communication,  transporta- 

tion, power,  services,  research  and  management.  These  groups  are  assumed  to  account 
for  all  of  American  Industry  and  to  provide  the  essentials  for  a curriculum  in  indus- 
trial arts. 

Educational  objectives  commonly  deal  with:  Competencies  in  communication;  lea  n- 
Ing  how  to  learn;  understanding  the  world  and  man;  activities  of  citizens;  ability  to  care 
for  mental  and  physical  health;  sensitivity  to  and  understanding  of  aesthetics;  and  special- 
ized interest.  Industrial  arts  can  contribute  to  each  of  these  objectives,  as  can  the  other 
school  subjects.  However,  because  of  its  nature,  industrial  arts  provides  a different 
medium  for  developing  these  competencies  and  understandings  in  students.  Furthermore, 
it  can  make  several  unique  contributions  when  it  is  designed  to:  * 

(1)  Develop  insights  and  understandings  of  industry  and  its  technology  in  our  culture. 

(2)  Discover  and  develop  Interests  and  capabilities  of  students  in  technical  and  indus- 
trial fields. 

(3)  Develop  the  ability  to  use  tools,  materials  and  processes  of  industry'  safely  to 
solve  technical  problems. 

The  foregoing  objectives  of  the  school  and  of  industrial  arts  may  be  analyzed  for  the 
purpose  of  identifying  the  kinds  of  behavior  the  students  should  exemplify.  In  so  doing 
It  becomes  evident  that  every  student  should  develop  an  ability  to: 


These  are  some  of  the  competencies  that  should  be  developed  in  all  students  in  any 
and  every  school  subject,  including  industrial  arts.  However,  industrial  arts  students 
should  also  develop  the  abilities  to: 


Read 

Write 


Study 

Analyze 

Plan 

Cooperate 

Create 


Judge 

Describe 

Demonstrate 

Define 

Participate 


Compute 

Organize 

Interpret 
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Design 

Invent 

Engineer 

Depict 

Experiment 

Develop 

Display 

Test 

Manage 

Diagnose 


Sketch 

Manipulate 

Operate 

Disassemble 

Assemble 

Maintain 

Install 

Adjust 

Produce 

Compare 


Construct 

Cut 

Shape 

Form 

Finish 

Schedule 

Control 

Procure 

Measure 

Evaluate 


skills  Will  navar  «as”a;^ay  ar^^tv^slliy  ap^icaWa 

needs 

vaiop°^"ispo^rcr;/riSa‘^^^ 

"s™tems^^,^’,„‘’r nndarstandlng  at  the  prlnciplas'rd  ™cepr“vo!lad^^^^ 
systems  of  mMufacturing.  The  major  industrial  tools,  materials,  processes  and  nroh 

P^t=a%“ 


technology 

COMMUNICATIONS  | 

MAN  AND  MANUFACTURING 

transportation 

Tcustom 

1 

JOB  LOT  1 

Tarass  production  ' 

) SYSTEMS  ~i 


I 

product  de 

iVELOPMENT 

|jpo 

iingI 

Ijvalu 

lATING 

FINANCING  1 

PRODUCTION  PLANNING 

1 

fPRODL 

r-J 

icingI 

rpAOCA 
r 

iGING 

fMARKETlNGl 
L J 

Iapplications 


I personneTI 

f ORGANIZERS 
CREATORS 
OPERATORS 
-MAINTAINERS 


peasH 


A. 


ORGANIZATION 
-R  AND  D 

-PRODUCT  PLANNING 
•PRODUCTION  PL’NG 
-TESTING 

■communicating 


I a^terials  I PTr^esses  I 


EXPLORATION 
-EXTRACTION 
■TRANSPORTATION 
■CHARACTERISTICS 
ECONOMICS 
■ORGANIZATIONS 


■SUBTRACTION 

Machining 

CHEMICAL 
electro 
refining 

■FOR/..ING 
CASTING  . 

stretching 

PRE55'NG 
■ADDITION 
ADHESION 
COHESION 
MECHANICAL 
ASSEMBLY 

finishing 

COATING 

PLATING 

Treating 


r PRODUCTS  ) 
PRODUCERS 
CHEMICALS 

minerals 

PLASTICS 
METALS 
WOODS 
TEXTII  ES 
COAVONENTS 
CONSUMERS 
PERISHABLE 
SEMNPERlSHABLE 
DURABLE 

ORGANIZATIONS 

■economics 

■TRANSPORTATION 

■MARKETING 
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ro  , J!!''  this  study  are:  (1)  to  afford  all  boys  and  girls  an  oDoortunitv 

learn  about  the  industi'lal-technological  complex  outside  the  school-  (2)  to  nro/ide  on 
opportunity  for  these  students  to  explore  a large  group  of  industries^ 
our^culture  and  to  make  tentative  occupational  choices  (widi  die  hip  o"Lunse^o^ 
rea.r>onably  reflect  their  capabilities,  interests  and  aspirations-  and  rSl  to  assist  them  in 
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Introduction  to  manufacturing  technology 

Talmage  B.  Young 

It  ^ J^eport  of  an  experience  which  I have  iust  completed  T have  nr. 

i will  aTtempt  B tefl  Pedagogical  ••gobbledagoolc”. 

eva,7areattaivSVg?atrdar^^ 

‘f  “»er”  progS-amI  Lorn  thr’uSvarS 

actuaT  tta*hIn^ whather  a program  can  be  operated  under' 
can  be  foSn!j  Sd  rafinem^  " necessary  to  discover  problems  so  that  solutions 

The  second  need  was  for  a renewal  of  experience  wi'ch  children  in  the  reachincr  ipa-m 
Ing  situation.  As  a teacher  educator,  I was  not  sure  that  m/exp?riencS  of 
valid  for  today.  I found  some  difference  in  that  today's  child  S m5L 
more  and  has  wider  interests  Their  inahilirvtn  hT^ -hi f ^ 

penchant  for  "horseplay”  are  aboutThe  same.  ' exuberance  and  their 

vvhirty^^  program,  conceived  as  manufacturing  technology,  focuses  upon  those  concenrej 

c;r.0BTy  „rple”lS“^^^^^ 

part  of  any  manufacturing  process  - from  sin'gla-UerpSc?  ofbrhand’B 

aaempE’ B ^tl£Sf3rma?erTa?s“"""'  toe Ts  no 

suited  to  the  product  design.  The  materials  used  were  chosen  as  those  best 

The  first  product  was  caUed  a "cord  winder"  by  the  students,  although  it  was  used 
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moL°advance?proLctr  "J  Pi^n"i»E 

cussion  as  oacUned  be1?w.  involved  consisted  ot  both  demonstration  ind  dis- 


I.  Introduction  to  product 


Show  how  it  is  made 
a.  How  to  measure 

[low  to  square  to  dimension  (what  squai*e  means) 

Mow  to  cat  with  a handsaw  and  hacksaw 
How  to  mark  hole  locations 
How  to  stop  a bit  for  depth  of  cut 

How  to  check  for  squareness  of  bit  or  auger  to  stock  (two  directions) 

How  to  gauge  for  accuracy  and  acceptability  of  a product 
Construction  of  item  by  hand  and  by  machine  ^ 

mems)!""^^"'  constructed  one  item  by  hand  (a  time  clock  for  time  measure- 

Twenty  items  were  constructed  on  variety  saw  and  drill  press  usinec  stons 
and  simple  jig  by  two  selected  students  (also  timed).  ’ ^ ^ 

Comparison  of  time,  efficiency,  accuracy,  etc. 

Comparison  of  cost  per  acceptable  item 


b. 

c. 

d. 

e. 

f. 

g. 


b. 

c. 

d. 


S'in^oWe'df Planned  with  tlie  class. 

1.  Jointing 

2.  Facing 

3.  Resawing 

4.  Planing 

5.  Cutting  to  length 

6.  Use  of  Jig  to  cut  angles 

7.  Grooving 

8.  Sanding  (machine  and  hand) 

9.  Glueing 

10.  Staining 

11.  Using  brushing  lacquer 

12.  Process  evaluation 


This  prod- 


III.  The  ^ifd  product  was  a dresser  valet.  It  involved- 

1.  Planning 

i:  “ '="8“- 

4.  Face  glueing 

5.  Sanding 

6.  Finishing 

7.  Glueing  of  felt  to  wood 

8.  Bending  (1/8  rod  on  DiAcro  bender) 

Drilling  to  dimensioned  txisition  (lig) 

10.  Evaluation  ' 


IV.  The  Product  was  a pair  of  salt  and  pepper  shakers.  This  involved: 

2.  Planing 

3.  Jointing 

4.  Ripping 

5.  Resawing 

6.  Routing  on  pin-shaper  to  pattern 

7.  Shearing  to  dimension  (stainless  steel) 

8.  Drilling,  use  of  jig 

9.  Punching 

10.  Bending,  barfolder 

11.  Assembly  with  silicone  rubber 
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12. 

13. 

14. 

15. 


Sanding 

Masking  with  masking  tape 
Finishing 

Evaluation  - discussion 


above  projects,  students  were  given  more  and  more  part  in  olanninE 
sDonsS‘ii*iS°fnr  product.  In  the  fourth  project,  two  student  foremen  assumed  the  re- 
of  hL  oJJ^^hoosiig!^  theproject.  This  series  is  followed  by  a student-planned  product 

rationale  '.sed  in  this  program  are;  (1)  The  educative  process 
i . learning  task  completely  established  by  the  teacher  to  a point  of  seml- 
student;  (2)  emphases  are  upon  manufacturing  principles  and  not  on 
materials;  (3)  the  products  are  of  commercial  quality;  and  (4)  student  planning  is  basS 

?eThlS??o^fa?sJi"o'^"  information,  (5)  mulial  7nteresE  ^nd""Sv"aS  afe  us^d  In 

Sssiwi-  Students;  (6)  activity  in  the  laboratory  begins  as  early  as 

taught  S shop  areas  are  the  means  for  teaching -not  the  subject  to  be 

crai^calW  sh^rPH  ^ emphases  are  upon  demo- 

nm  npiic‘f^  ^ decisions,  mutual  cooperation  and  objective  evaluations  of  work;  and 
( ) needs  are  created  for  information  and  skill  before  teaching  is  attempted. 

velopeT^^iesetlTusS''Ltow^  and  aolutlonn  ware  de- 

E*2Uem  Solution 

1.  Students  with  periodic  idle  time. 


1. 


2.  Not  enough  operations  to  employ  all 
students 

3.  Product  selection 

4.  Machine  limitations 

(bottlenecks) 


5.  Jigs  and  fixtures 

6.  Evaluation  for  individual  grades. 


2. 

3. 


4. 


5. 

6. 


Devise  short-term  projects  and  problems 
which'  require  very  little  instruction  for  these 
students.  For  example:  laminations,  ceram- 
ics, programmed  drawing,  etc. 

Divide  class  into  two  or  more  groups.  Use 
two  products  and  alternate. 

Have  students  use  pictures  from  catalogues, 
magazines,  etc. 

Construction  of  simple  machines,  such  as 
cross-cut  saw  with  non-tilting  arbor  and 
limited  vertical  adjustment,  small  sheet  metal 
brake,  disc  and  drum  Sanders,  etc. 
Constructed  by  students  and  teacher.  Students 
should  do  so  if  time  can  be  managed. 

Have  students  assemble  and  finish  their  own 
productions  in  some  cases.  Observations  of 
cooperation  in  work.  Tests  for  understanding. 

SUMMARY. 

ti4J^.f  productive  in  learning  and  in  the  realization  of  objec- 

Lives  oi  inaustrial  arts  as  general  education. 

efficient  for  teaching  in  that  the  subject  of  discus- 

Sion  IS  common  to  all  students. 

provide  for  a greater  flexibility  in  that  students  of  all 
ablUty  levels  can  perform  some  part  of  the  activity. 

(4)  The  process  is  conducive  to  the  development  of  cooperation,  group  problem- 
solvlngp  and  objective  assessment  of  outcomes, 

r^er  than  teacher  pressure  control  class  conduct  and  attention 
to  detail  in  the  productive  processes.  ->.Lcutiou 

onW^nSivn^H  a clear  understanding  of  the  total  process,  while  others  see 

details.  (Perhaps  this  is  an  additional  problem  to  be  solved.) 

equipmam  S ® supplement  the  standard 

developing  the  skills,  the  teaching  techniques,  and  a 
Kachinfta  dtTs^pp^J.ach?™'*'^’  industrial  history  to  do  outstanding 

(9)  Test  materials  for  this  level  of  education,  which  are  nonexistent,  are  needed. 

Dr.  Young  is  a member  of  the  faculty  at  North  Carolina  State  University,  Rcleigh. 
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Bob  Cawley 

the  most  accepted  definition  can  some- 

best  Uy“'',l/°rdetrtf‘l'a™  ■*>- 

lndus\ro%™iarSi?^?„'L^^^^  Poaltlons  o,  a typical 

this  article,  and  est^^her™  eS„ J3L  “ industry,  such  as  the  uSe  of 

has  trien  established,  job  descriptions  and^eflnt^®®”*^®^®"®^  chart,  when  the  chart 
ana  uire  given  to  the  students.  ^ finitlous  are  prepared  by  the  instructor 

ted  b?”his  SucJJi^SrassSaSf.^^^c^  P^^^onnel  is  elec- 

form,  and  has  his  fellow  students  aDDlvfor  the  a suitable  employment  application 

during  that  manufacturing  unit.  The^ce-presi^ntof  ^eT-^  which  they  would  like  to  work 

-"S‘n^cVhd“re“Sl~ 

iTr^s-irnt"  dCar^e^^  “fdfa"?  s^ 

a driving  force  for  the  students,  who  are  proud  of  ft?job'*ei“ar?doto\  ^^‘^^  becomes 

company  l"  K » mX^“^efr«“e“U'’t£' eurveys®,' decides  what  the 
information  over  to  the  other  vic/-presldents.^  ^ ^ ^ workable  plan  and  turn  the 

pricJSf  throbJec°”ol2'mS^^^^  obtains  the  materials  at  the  best 

for  the  company  to  stay  in  business  on  a^roductive"KsV  ^ order 

assumes  responsibility  for  advertising  and  sales  ^ marketing  department 

velops  stock  shares,  warranties  and  sales  con^aotJ  department  de- 
places the  company’s  image  before  the  public.  * external  relations  department 

In  Plant  3,  new  posi^^^are  as^nfe<3  b-^"he  plans  are  sent  to  Plant  B. 

for  the  product  to  be  manufactured  art  A.  In  Plant  B,  the  plans 

industrial  techniques,  tools  and^mrerlals.  be  mass-produced  using 

pfo^ecT®"'  "sTora„‘"^Te?'» 

Mr.  Cawley  teach.,  at  Warner  Robbin.  High  Schoal,  Warner  Rabbin,,  Geargia. 


A seventh-grade  industrial  arts  curriculum 

T , Michael  Hacker 

ofd.i^a"lchT„gTi«tJ?Jv/ni!*y*Sdc^ 

Sls"°„awp^gy'SraiT«1SL"beSe®rSi™tS™^^^ 

Of  industry;  to  teach  how  to  organize  operations  mo?a°amSlS?iy;  Td^m  elevme  Ste  ima'le® 


r,  f a. 


of  the  subject  as  viewed  by  the  student  body,  their  parents  and  the  school  administration 

fov  rTnHmonn?®  different  from  those  that  have  been  claimed  as  goals 

for  traditional  industrial  arts  programs  in  the  past;  however,  the  industrial  arts  depart- 
ment hoped  for  better  results  than  past  approaches  have  yielded.  ^ 

curriculum,  called  Seventh  Grade  ivlanufacturing,  aspires  to  accomplish  the 
pr  viously-mentloned  objectives  by  dividing  the  semester’s  work  into  units  relating  to 
processes  involved  in,  and  methods  of,  manufacture.  This  is  in  contrast  to  the  traditional 
approach,  where  students  were  offered  courses  in  metalworking,  woodworking  and  ce- 
ramics  for  six  weeks  each,  with  the  emphasis  upon  the  development  of  manipulative  skills 

The  new  approach  also  intends  to  present  a more  realistic  picture  of  American  indus- 
factur^^  students  by  devoting  more  than  cursory  attention  to  the  various  facets  of  manu- 

pretend  to  be  of  completely  new  fibre,  nor  do  its  authors 
claim  that  any  new  earth-shaking  theories  are  involved  in  its  fabrication;  rather  this  is 

arts  edlJStimi^^^^^*^  possible  program  from  what  we  now  know  as  good  industrial 

t-ho  that  not  only  will  the  students  learn  at  least  as  well  as  they  do  within 

tradmonal  frame,  but  that  there  wiU  be  more  of  an  opportunity  for  them  to  develop 
problem-solving  techniques,  and  that  the  children  and  their  parents  will  come  to  accept 
offerings  program  as  a challenging,  stimulating  and  vital  facet  of  the  schools’ 

manihacmre-^’  approach  exposes  the  Syosset  seventh  grader  to  three  methods  of 

(1)  Limited  craft  production,  where  it  is  the  function  of  one  or  two  individuals  to 

produce  an  object  from  start  to  finish.  viuucus  co 

(2)  The  mass  production  methods  of  production,  where  the  assembly  line,  iigs  and 

of  parts,  time  and  costs  are  stressed. 

( ) ^ he  automated  approach,  where  the  human  element  is  employed  basically  to  de- 
sign, program  and  maintain  tlie  machinery. 

the  advantages  of  each  approach,  and  they  manufacture  prod- 
ucts employing  the  craft  and  mass  production  methods. 

sWdents’ knowledgc  of  the  manufacturing  industries  would  stem  from  a study  be- 
ginning v/ith  a highly- structured  mass  production  activity,  the  purpose  of  which  is  to 
Illustrate  to  the  students  how  a rather  complex  product  can  be  mass  produced  In  a rSa- 
tively  short  tirne,  by  relatively  inexperienced  youngsters.  By  "highly-structured”,  we 
mean  completely  organized  by  the  teaching  staff,  allowing  the  students  to  take  part  only 
in  the  manual  operation,  not  in  the  planning  and  designing  of  the  job. 

^is  activity,  then,  is  intended  to  provide  a common  experi  ce  for  all  students, 
referred  to  as  the  smdy  of  industry  proceeds.  The  goal  of  this  phase  of 
nf  a simply  to  impart  to  the  children  understanding  and  eventual  appreciation 

actiWty.  ''  operations  and  steps  involved  in  the  organization  of  the  mass  production 

1 Drawing  from  this  common  experience,  and  from  the  knowledge  acquired  from  formal 
lessons  that  will  be  given  relative  to  mass  production,  it  is  expected  that  the  students  can 
denionstrate  their  understanding  by  implementing  a student-organized  and  -deemed  W 

?X“any?  maklnVup®?smi! 

The  children  would  design,  market,  engineer  and  draw  plans  for  the  product.  They 

might  name  their  company,  sell  stock,  buy  material  at  the  best  available  price  design 
jigs  and  fixwres.  and  finally  run  their  job.  dvdiiduie  price,  aesign 

As  it  is  difficult,  almost  impossible,  for  the  uninitiated  to  progress  directly  from 
tlie  most  simple  to  the  most  complex,  without  intermediate  stages^  our  students  must 
produceTproduc^^  functions  before  they  can  collectively  act  as  an  Industry  to  mass- 

is  suggested  that  the  students  study  the  structure  of  a small  industry  first,  and  then 
they  would  be  in  a posUion  to  generalize  to  some  degree  about  a larger  organization.  The 

manufacture  is  chosen  for  study,  because  an  individual  craS- 
^ same  operations  that  a large  industry  does,  and  makes  many  of 

iSs!.  Ib  decisions  with  which  a large  industry  is  faced,  only  the  craftsman  dies 

k"  smaller  scale.  He  must  design,  plan,  research,  engineer,  determine  his 
market  and  his  costs.  After  a study  of  the  craftsman’s  process  of  manufacture,  where 
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uTthl  through  a project  manufactured  by  each  Individ- 
ual, me  class  can  approach  its  mass-production  project  more  Inte’Uaentlv  '"tiivio- 

rlalc  midway  through  theyiar,  dealing  wiSe  mating  of  mate- 

m“|ion  s^utTamrS;  m‘"meT™  k aupp^Jli'lreL^tel  iTo?! 

to  listen  and  take  nmes  Hm  lessons,  where  the  students  were  required 

mental  testing  of  rn^tei'a!?  MeSian^c^  mechanical  and  environ- 

test  machine,  can  be  used*  to  nerform  equipment,  such  as  a universal 

E^ant'gluf  iSnt?®  might  also  involve  tests  on  fastenS^d^v'^^^^^^  as  mactoflcrewi* 

iTmlta^onsS  mamria^  I"=*S''ts  are  thus  gained  Into  the  properties,  uses  S 

prodV"°“^  o/e^enJj":rMuTd’^SiStmde^^^^^^  ?ge'^e4T/aad  very  little 

prodding  to  perform  some  of  me  more  obviously  destioctiveryet  fSry  TSormftiVe^^^^^ 

comparison  between  course  in  manufacturing 

AND  A TRADITIONAL  METHOD  OF  TEACHING 


objectives 


MATERIALS  TO 
BE  WORKED  WITH 


ORGANIZATION  OF 
CLASSROOM 


TYPES  OF  TOOLS 
STUDENTS  USE 


HOW  RELATED 
INFORMATION  IS 
PRESENTED 


"^tli  Grade  Manufacturing 

To  provide  an  understand- 
ing of  industry. 

To  create  an  understanding 
of  how  operations  are  cr- 
g'"anized. 

To  provide  a measure  of 
skill  in  the  use  of  basic 
tools,  machines  and  equip- 
ment. 

Wood,  metal,  plastics,  and 
ceramics  will  be  combined 
to  form  the  finished 
project. 

Room  is  called  a manufac- 
turing laboratory,  where 
facilities  are  provided  so 
that  various  materials  can 
be  worked  with,  and  where 
the  relationship  among  ma- 
terials in  a manufactured 
product  is  stressed. 

Basic  tools  found  in  indus- 
try and  in  the  home.  'Vacu- 
um forming,  injection  mold- 
ing, portable  electric  tools, 
labor-saving  machine  tools 
such  as  radial  arm  saw, 
table  saw,  squaring  shear, 
etc. 

Some  fox*mal  lessons,  but 
mostly  through  a materials 
testing  program,  where  the 
students  learn  about  the 
material  by  manipulating  it. 


Traditional  7th  Grade  Course 

SIMILAR 

OBJECTIVES, 

WITH  PRIMARY 
EMPHASIS  UPON 
DEVELOPMENT  OF 
MANIPULATIVE 
SKILLS 


Each  project  made  of  one 
material  only.  Either  wood, 
metal,  plastics  or  ceramics. 


Room  is  called  a shop.  Facili- 
ties are  provided  for  work  to 
be  performed  primarily  on 
one  material. 


Usually  concentrate  on  a great 
variety  of  hand  tools,  many  of 
which  are  outdated  and  rarely 
used  b3r  industry.  Only  a few 
machines  are  used;  usually 
jig  saw,  drill  press  and  wood 
lathe. 


Formal  lessons,  films,  film- 
strips. 


’»IAT  DETERMINES 
" TOOLS  THAT 
ARE  EMPHASIZED 


A TYPICAL  LESSON  IN 
REGARD  TO  TOOL  USAGE 
MIGHT  BE: 

SUGGESTED  PROJECTS 
FOUND  IN  -PRINTED 
CURRICULUM  GUIDE: 


7th  Groclo  Mnnufacturln^^ 

Tools  are  classified  as 
basic  when  they  are  funda- 
mental to  a variety  and  a 
multiplicity  of  operations. 
Tools  which  can  perform 
slmiJ.ar  operations  on  dif- 
ferent materials  are 
stressed. 


"The  use  of  tools  to  cut 
various  ma'  als" 


Magazin  Mass  pro- 

duced ^d  and  metal 
Cheese  boarcl-Craft  ap- 
proach - wood,  metal, 
plastic 

ShojI  Lamp-Craft  approach. 

Wood,  metal,  plastic 
Serving  Tray-Craft  or  Pro- 
duction, Wood  and 
plastic. 


Traditional  7th  Grade  Course 

Tools  are  emphasized  when 
they  are  needed  to  complete 
work  on  the  project.  Usually 
a complete  lesson  Is  given  on 
the  use  of  the  particular  tool 
to  do  a particular  Job  on  a 
particular  material.  Hand 
tools  are  thought  of  as  basic 
because  of  their  simplicity, 
not  because  of  their  Industrial 
applications. 

"How  to  use  a tin  snips  to  cut 
sheet  metal" 


WOOD-Airplane,  carved  tray, 
birdhouse,  "modern  ducks" 
METAL- Ashtray,  toys,  box 

CERAMICS-Ashtray,  book 
ends,  animal,  paper  weight 


TIME  ORGANIZATION: 


Students  stay  with  one 
teacher  for  an  eighteen- 
week  unit  In  manufacturing. 


Students  stay  with  one  teacher 
for  either  one  18-week  unit 
shop,  or  for  three  six-week 
units,  changing  teachers  as 
they  change  shops. 


Tf*e  ixitpose  of  the  Syosaet  manufacturing  prxsgram  was  to  present  a more 
realistic  lecture  of  American  inaustry  to  students  sfjdylng  industrial  arts, 

^ was  done  on  the  program  in  order  to  evaluate  Its  eftectiveness;  twd  irrouDs 

The  control  group  was  taught  In  the  conventional 
M^uSeturing  group  was  taught  the  new  curriculum,  called  Seventh  Grade 

the  SSe*vSy^®  more  knowledge  Aen 

(1)  They  wo'  dd  know  more  about  the  organization  of  Industry. 

(2)  They  would  know  more  about  tools. 

They  would  know  more  about  how  to  organize  mechanical  operations. 

-1  , hyjtotheses,  "t"  tests  were  appUed  to  teacher-made  tests  designed  to 

evaluate  the  abovemendoned  items.  lo 

revealed  that  the  new  curriculum  proved  statistically  superior 
on  all  three  counts  to  the  traditional  method  of  teaching  the  subject,  y P or 

^ encouragement  for  the  establishment  of  similar  pro- 

B‘*burban  Junior  high  schools.  It  is  suggested  that  wi.h  the  growth  of  Lch 
programs,  more  meaningful  Industrial  arts  will  be  taught  to  our  children. 


Mr.  Hacker  reaches  of  K,  B.  Thompson  High  School,  Syosser,  NY. 


High  school  industrial  arts — 
applied  science  and  technology 


E.  Allen  Bar.ie  and  Ben  D.  Lutz 

rechnlLfwirU.  ("dustrlol  arts  must  be  concerned  with  Ihe  broader  aspects  of  our 

The  presentation  which  follows  la  twofold*  ftriar  the 
general  education  and,  second,  the  IJimdlscfpUna^  fpproac^^^^ 


general  education 


edae^°inui??iMM  courses,  as  they  could  be  listed  under  each  body  of  knowl- 

*,^At  Include,  biology,  physics  and  chemistry  under  the  sciences  with  the  hnmnn 

StuSes  S^Tmmal*"^n^®  social  studies,  history,  humanities,  psychology  knd  government 
rn*I!m?at?nn«  ^^3  ' literature,  foreign  languages  and  mathematics  would  fall  underTtSa- 
TTindu^SrVal  tJS.  home  economics.  vocatlonal^ducfdon.Trt 

d°sciplinc^3??eSdn^a"^^^^^^  by  two  or  more 

discipline  has  tried  to  stay  v-ithln  what  was  thought  to  be  Its  own 

«3mff  7 another.  Little  concern  was  SvTto  die  fact  Aat 

some^topics  of  study  could  be  better  presented  by  another  depar^^ror  by  ^mbintag 
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ij  pointed  out  that  the  interdisciplinary  efforts  discussed  here  cannot  be 

crossings  of  interests  and  needs.  This  can  only  result, 
for  example,  in  ^ustrlal  arts  becoming  the  place  where  students  make  something  for 

K cooperative  efforts  must  be  planned,  with  representatives  of  all 

the  bodies  of  knowledge  working  together,  taking  into  account  the  strengths  and  canablll- 
tles  of  each  and  transforming  these  into  a total  educational  experience  for  the  students 

o the  best  way  to  explain  this  is  through  several  examples  of  industrial  arts 

as  it  relates  to  other  typical  high  school  courses. 

1«H..  o school  that  is  often  found  to  be  working  with 

industrial  arts  - the  department.  Art  as  typically  taught  in  the  high  school  has  much 

In  industrial  arts  and  is  so  recognized  by  many  educators,  particularly 

in  the  crafts  and  ^e  many  facets  of  design.  Often  we  are  asked  to  assist  a budding  sculptor 

^ specific  material,  but  this  generally  is  done  only  Ts  it 
If}  Isolated  case  or  to  a small  group  of  students.  Industrial  arts  educators 

planning  of  the  art  curriculum,  and  the 
D?offram  the  inclusion  of  artists  in  the  planning  of  the  industrial  arts 

n««H«aT*  of  metals  is  one  o/erlapping  area  which  could  spark  the  interest 

needed  to  start  some  students  into  a leami.ig  activity. 

Communications  can  work  hand-in-hand  with  efforts  of  industrial  arts  students  in 
xepoit  writing,  presentation  and  research  studies.  The  visual  communications  or  graphics 
Mono  typical  industrial  arts  department  has  much  in  common  with  the  communica- 

tions discipline  in  the  school.  Combining  visual  with  verbal  or  written  presc-mtions  for 

swims'^^UaSeS.  exciting  experiences  tor 

The  sciences  a^so  offer  tremendous  cocuc  -ntivv’  possibilities.  Since  both  organic 

studied,  biology,  ti..  ,ics  and  chemistry  have  a direct  Inter- 
with  industrial  arts.  For  example,  the  study  of  solid  state  materials  (or 
science)  must  include  a study  of  chemistry,  and  the  presentation  of  power  con- 
cepts  must  draw  upon  the  principles  of  physics* 

t-v,  ^ human  studies,  the  most  obvious  correlation  is  the  common  tie  of 

*e  history  and  i^velopment  of  technology  with  all  the  related  social  implications  of  our 

the  humanities  classes  in  high  schools  are  discussing  what  could  be 
considered  to  be  ind-strial  arts  subjects,  such  as  the  development  of  man  and  his  tools, 
oaT.  gfog^^aphic  considerations  in  locating  industries,  the  social  problems 

caused  by  industrial  waste,  styles  cf  architecture,  inventions  and  inventors  and  so  forth 

teachers  are  quite  surprised  when  "those  'shop'  teachers"  know  some- 
thing  aboui:  and  are  interested  in  these  subjects. 

Jhe  important  point  to  be  made  here  is  not  that  there  are  common  areas  of  interest 
“WPg  advantage  of  these  commonalities.  Our  students  are  not  g«?ng 
the  experiences  they  need  for  an  understanding  of  today's  complex  world.  ^ ^ 

Industrial  arts  - intradisciplinary.  This  now  leads  us  to  the  fact  that  just  as  our  total 

be  Interdisciplinary,  th-re  is  a need  for  inixadisciplinary 
efforts  within  the  various  bodies  of  knowledge,  ^ ^ 

presented  ..arlier  cuuid  servo  to  illustrate  this  very  adequately, 
edge  ° substitution  e<-  the  tradiuonal  industrial  arts  areas  for  the  bodies  of  knowl- 

‘^f^ram  is  now  presented  to  show  the  possible  organization  of  an  industrial  arts 
® encompassing  grades  seven  through  twelve.  The  pyra- 

nto  used  to  illustrate  the  fac^  that  course  content  is  broad  and  comprehensive 
In  grudes  seven  and  eight  and  narrows  to  possible  sp^  ciallzation  at  the  high  school  level. 

1-  • ^ho  ^ ^ me,  it  is  recognized  that  specialization  can  be  broadening  as  illustrated 

L>  the  expanding  portion  of  the  model  at  the  peak  of  the  pyramid.  The  ton  seement  of 
the  pyramid  (Levels  1,  il.  Hi)  would  include  the  four  broad  areas  presented  earUer,  that 
of  visual  communications,  electricity/  electronics,  power,  and  materials  and  processes. 

The  po8.sible  approaches  to  implementing  these  areas  are  threefold,  with  the  first 

organization  students  interested  in  preparing 
themselves  for  a specific  future  occupation  would  work  In  only  one  of  the  imUisirial  arts 
areas  tor  theii  Uirce  years  of  high  school.  Their  wo-  J<  would  be  considered  pro-occu- 
ment  ^ and  v'ould  be  struciured  to  give  the  best  possible  preparation  for  future  employ- 


ORGANIZATION  FOR  INDUSTRIAL  ARTS  - SECONDARY  SCHOOLS 


Post-High  School  Technical 
or  Specialized  Training 


I 

r 

i 
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Specialized  experiences  for  students'  ii 
or 

Students  unable  to  be  self-directive 


eniicly  iu.,..  jsted  in  a single  area  of  study 
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wide  range  of  experiences 
at  an  introductory  level 


.ndusSfal“ra;?SXtwhTch  is®  o„Tld:?!,S  on„Svirsl®!S'‘‘‘ 

that  ate  learning  can  become  broadening  m?a^' 


Level s 
i-II-II 


SELF-DIRECTED 


unlimited  movement  to  allow 
student  flexibility 

a problem  he  has^s^leSed.*°'ff^^^bIem*I?de^^  rather  to  the  solution  of 

a plan  of  attack  is  outlined  and^the  current  interests  nrid  needs. 

As  he  vorks,  he  will  very  likely  find  n^»w  '^ork  toward  the  solution. 

broaden:ng  his  experience  In  tMn  nVrwr*->^  Interests  that  were  unknown  previously,  »hus 

aged,  to  pursue  new-found  interests  and®to  ’ScSorp^ftlm  Is  P^s^i^ly  encour- 

Freedom  of  movement  (within  some  praSS  desires, 

encouraged,  with  the  student  working  f limitations)  through  the  various  labs  is 

Soit-dirScaon  in  the  m *fa  o«aSaon  aeU-impoaed  structure. 

and  experience inmanydiversifiedareas of  anid/mmuf?^°*°i  “ S^in  knowledge 

realistic  and  refleeave  of  our  SS^eSial  ?o”  ew  “ ® organlraHon  that  i,  more 

lmporance!%reedom'Srmov^S  .aduetrial  arm  deparm.ent  have 

the  etudent  aeceas  ” L™ab?  fo  Sren*urm.^f  “i*”  allowing 

therein.  equipment  and  to  the  teacher  expertise  contained 
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From  tliis  presentation,  two  main  ideas  emerge: 

industrial  arts  curriculum,  as  a part  of  tlie  technological  bodv  of  tnowl 

scfenc?  common  J^disciplinary  approach  with  the  oihSi  Sajor  ^ 

science,  communications  and  human  studies. 

approacl^be^  student  development,  an  intradisciplinary 

r„TcaU„„‘’s%„7:K  a.  vlsu^ 

Messrs.  Borne  and  Lutz  ore  on  the  faculty  at  WarrensviMe  Heights  (Ohio)  High  School. 


Industriology  for  the  elementary  school 

Duane  A.  Jackman 

Is  a currlcul^m^ro?^^  science  of  industry.  The  Industriology-  Project 

nf  inHiiGf-t-inir^rrx  simed  at  broadening  and  up-dacing  industrial  arts.  The  philosoohv 

based  on  the  fact  that  all  people  were  affected  by  industry  as  thev 
fore£i?ft  industrial  society.  Technological  advances  have  brou^rindus,^^^ 

' society.  People  were  Involved  as  they  became  produced  consuSL?  and 
tag  of  industry!  Reared  deslrabio  that  all  people  should  ohtata  an  understand? 

I ^ past  has  been  quite  narrow  In  scope  at  the  secondary  level  A 

Rndfvfr^f^P'f  of  Education  study  by  Schmitt  and  Pelley  revealed  tiiisTo  S t^e 

SucJ^h'i'^Iame  ".?b"  ^ which^reveired 

frv  bidustriology  naturally  centered  around  industry.  Indus- 

ino  anri/nf  Hi  ^ ^n  our  socict^' With  the  basic  purpose  of  producing  servic- 

taXs«al%“Sp?o“^a'r‘”°’'''  ““  tooSSnTJ?con'3?!j 

Industry  in  ou^  society  has  been  involved  in  what  might  be  referred  to  as  the  industrial 
facturtag,  %?l?iuaSS®anTi^re?'"®’'‘’®"’“^“"‘'  materials;  manu- 

dust^v  'Tk  ^PP^ach  has  been  used  in  Industriology  as  a basis  for  studying  in- 

usod  fo  examlnc  the  four  basic  types  of  industry  which  were 
Th^raw  society:  raw  materials,  manufacturing,  distribudoj^and  service 

from TeTriSnai  industries  involved  wi*  extracting  raw  matSS 

me^a?m  the  extraction  of  metal  ore  or  petroleum,  or  food  from 

croducina  a nrortimf°*«  manufacturing  industries  were  those  concerned  with 

^ini®bcd  or  partially  finished  — or  processing  a material . The  dis- 

D?Sli?cte  distributing  finished  products,  u^nished 

a service  to  a locations.  Service  industries  were  those  which  provided 

a service  to  a physical  object  producc^^  in  industry.  ^ 

T’he  study  wiihin  an  industry  was  >ursued  v th  the  second  prong  of  the  aoDroach  Tn 

J’nrt  m’  k'*  likhly  tobefound.  The  nPstTttalS  ?as  development 

could  be  depicted  by  a draftsman  at  work.  Purchasing  was  the  second 

items^o  b " piroimscd^  as  writing  s|ecificaUons  for 

invoiufhH  i^rsP  i ^ of  manufacturing  or  processing,  wh^ch 

or  Droces^mv‘'^°^^^^  activities,  as  well  af  the  acmal  mSdu^dSn 

serSfcGs  j mon/mnilf ^ activity  lound  in  industr--  was  that  of  internal  finance  and  office 
. Among  niany  jobs  was  thatofan  otii'.  fa-trl  performing  the  necessarv  and  aom#3 
very  .mportant  office  duties,  sail  another  activity  of  IndueS?  ??s"Sst?tal  “ tauo”? 


o 

ERIC 


wliicli  i'tnong  olhor  employee  scrviees,  was  invc  'ved  witli  training  programs.  The  final 
ac,.v.ty  of  .ndusrry  was  that  otmarkctlnB,  wj, Id.  Involved  dlspenslng%%4duct  ir 

'‘''^ustriology  program,  upon  which  the  content  was  based, 
^ ^ oi  jiKiusti-ies -(1)  raw  materials,  (2)  manufacturing,  (3)  distribution 

and  (4)  service  — and  tac  six  activities  of  industry -(1)  rT-veJe  ament  and  dWien  (2\  nor 

chasing  (3)  manufacuiring  or  processing,  (4)  internal  finance,  and  office  servSs  fSUnl 
dustrial  relations  and  (6)  marketing,  oiiice  services,  in- 

content  an  instructional  program  centered  around  six  general  objectives- 

develop  an  understanding  of  i;  dustry  and  its  implica- 
tions for  modern  society.  j xco  i 

^ ° develop  the  ability  to  solve  industrially-related 

'“==‘8"  appreciate 

Sn^a'terialfa^lTrocetle" 

i ndu^ry develop  the  ability  to  communicate  using  the  language  of 

a?H  ~ de-velop  the  abil  'iy  to  apply  other  education  in  practical 

and  industrially-related  situations, 

part7S?  phnses'^'^'”"'’^  Pi'^gram  in  secondary  schools  was  designe  d to  be  offered  in  four 

Phase  1 - Development  and  Structure  of  Industry 
PI,  ise  II  - Basic  Iileinents  and  Processes  of  Industry 
Phase  III  - Modern  Industries 
Phase  IV  - Vocational  and  Occupational  Guidance 
for  Structure  of  Industry,  Phase  I,  a one-ye  ir  course,  was  intended 

dustr^f^r  designed  to  provide  a general  overview  of  in- 

four  .swoents,  girls  as  well  as  boys.  It  involved  a general  examination  of  the 

?ouLrb?rfqurrt?S^  recommended  that  this 

shipS^jL^ K^rby-'”"^^  materials  on  industriology  have  been  developed  under  the  leader- 

TearHn-  f°r  ‘ Development  and  Structure  of  Industry  — Study  Guide. 

^iylat  a norftoal^Sr^  ” Sheets  and  Instructional  Aids  List  — areavail- 

«Q^  si.  ies  - - tfl  Industv«aj -Economic  Cycle:  #2  Activities  of  Inuustrv 

mn Ex^action;  and  #4  Manufacturing  Indu^Hes-Tire  Manufac: 
tyring  --  are  available  on  a free  loan  basis. 

and  ^Morfnn  h^’  Latfee  Qperation,  Assembly  Line  Assembly  and  Time 

pr^e^u*^  by  the  cooperating  schools  in  the  industriology 

theyTr^LaiSSe!'^^''  will  be  developed,  and  announcements  will  be  made  when 

industriology.  Industriology  in  the  elementary  school  is  attemotlng  to  do 
SfarTrm  "f  h"  ^he secondary  school,  i.e..  toXoaden  fnd “rda^  inSis° 

-hnn  Industriology  will  provide  students  with  a better  understanding  of  industr-y 

^.1  common  in  many  industrial  arts  programs.  Last  summer  we  cSSedTsix- 
eek  industriology  program  for  children  who  had  completed  either  fourth  or  fifth  grade 

e?Tlbor  Ma".f  r T^l^lo^ment  of  IndLtry,  Fa_miVlnd^strLs!%^^^^^ 

top  Tnd  Project  we  used  was  makingModel  T Fords.  It  involved  cutting 

?rDhne  hMes  Tn  f ’ farting  nails,  applying  glue,  driving  nails,  setting  nails, 

S itinl  dm  whioil  sanding  the  body,  smootliing  the  wheels 

1-  ^ wheels  end  bodies  and  assemblhig  the  cars.  Such  things  as  planning  inspec- 

V^lMd?rfn"'^w^re"^  omitted  from  the  above  list'  were  performed.^ 

cl  iss  !d?drcS^^'.’  - ° P’^^'  work.  I’rlor  to  the  mass  production  unit,  the 

cuss  vi.Mted  an  me  stry  to  r.  'e  a production  line  in  action. 

engrU'*ed"nHoHr‘“nVrn‘l"  individual  projects  were  made  by  the  students,  such  as 

printed  with  linnienm  a laminated  plastic  pen  bases,  note  stationery 

. t d with  linoleum  blocks  and  rubber  stamps,  vacuum  forming  plastic.s,  boet-s,  trucks, 
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rubber  stamps  and  birdhouses. 

Mr.  Jackman  is  a member  of  the  faculty  at  Wisconsin  State  University,  Platteville  Campus. 


the  application  of  technology  in 
the  solution  of  major  societal  problems 


W.  Harley  Smith 

many™SrrSf/choorpSS^^^^  Howeve?Te«  “-te"  compared  ,o 

touaded  rationale  andTay  “joy  evCT  appear  to  be  supported  by  a well- 

tiate  their  cHimr=H  mavVo  ri  ^ more  support  as  research  is  undertaken  to  substan- 

our  p?^.oaa  to”f  n™w  rS'e  forTdl^a^M^arT^^th”  *““6^  in  curriculum, 

l^yrt^oTn^--^^^ 

apTrS.“"‘“*" 

p-=ri?!opTs.TuTriJ=s^^^^^^^  .-a 'rd-tS^u-iirafvsa 

implications  for  techno.ogy  and  human  in- 


Pollution  control  and  the  future  with  implications  for  technology  and  human  ingenuity. 


implications  for  technology  and  human 


in- 


O 

K 


MdSan'Sige^^^  architecture  and  the  future  with  implicanons  for  technology 

Communications  and  the  future  with  implications  for  technoJog.  a-.d  human  ingenuity. 
Power  generation  and  the  fu  nire  with  implications  for  technology  and  human  ingenuity. 
ge''nutty.''°"  with  implications  for  technology  and  human  in- 

Natural  resources  and  the  future  with  implications  fo  r technology  and  human  ingenuity. 

ilsf  oturacSrlSd^bf  rt  m 

project  method  and  Sie  semTnar  meXT'  rhesreha" 

variety  of  student  activities  which  will  be  described.  derived  Uixough  n 

hollowing  an  introduction  by  the  teacher  to  the  unit  approach  and  its  purposes,  the 
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Dlicarirm?#i^  ? identify  some  of  the  various  problems  of  the  future  which  have  im- 
H ^ technology.  The  problems  tliat  are  identified  will  center  around  those 
designated  in  the  eight  proposed  unit  topics.  The  students  become  involved  in  discuSinc 
wMch^Sp^SiT®  ^ culminate  in  a democratic  selection  of  one  of  the  problem  areas 
class  most  wants  to  study.  (I.  is  proposed  that  a class  deal  with  only  one  unit 


criHnaiiv  m " Ki  'u  ^^iterest  to  him  requires  the  class  to  analyze 

ariSa  v.i?  n.i?^  identified  in  the  unit  topic.  To  exemplify  what  such 

fnv  rn  "D  suppose  that  a class  has  chosen  the  unit  topi'  oertain- 

huma^  ingenuity^  Polluttun  control  and  the  future  with  implications  for  technology  and 

idenrifv  class  analysis  ot  the  chosen  problem,  the  teacher  asks  the  class  to 

of  D?nuHon'?S^i^^lT^^  the  main  problem.  For  the  main  problem 

nolhfrioT?  studei.ts  may  identify  water  pollution,  air  pollution,  soil  pollution,  noise 

enimprarp  ^ poUuaon,  etc.,  as  the  sub-problems.  The  next  task  of  the  class  is  to 

enumerate  causes  of  each  sub-problem.  The  causes  of  water  pollution  may  be  enumerated 

luti^on^m^^hf  bfc‘roleum  spillage,  sewage  discharge,  etc.  The  causes  of  noise  ’- 

luGon  might  be  enumerated  as  aircraft  engines,  automobiles,  industrial  enterprise  etc 
Shere  sub-problems  are  enumerated,  the  students  have  reachS  Ae’p^Sm 

here  they  can  select  a sub-topic  of  interest  to  them  for  independert  pursuit  In  selecting 
a ^b-,op.c,  the  student  -contracts”  to  investigate  in  depth  a paSar  sub-pSm 

nine'^consm^cM?v^  ‘’a”  '"I?  becomes  involved  In  researching  plan- 

ning,  constructing  and  reporting.  ° ^ 

Once  selections  have  been  made,  the  students  fo:..s  tlieir 
individual  sub-topics.  In  this  stage  of  the  study,  one  observes  tuat  th<; 
student  is  very  eager  to  construct  something  that  depicts  the  sub- topic  he  has  chosen  He 
construct  a model  replica^r  a demonstration 

of*technowXai®“^'^^^^  He  may  want  to  construct  a display  depicting  a variety 

consmS^J^dfsnia^  sub-topic  problem.  Another  alternative  would  be  Z 

construct  a display  depicting  the  nature  and  characteristics  of  the  sub- tonic  nroblem  The 
smdent  soon  discovers  that  in  order  to  decide  on  a project  and  to  deveC  projSt  ^Sns  he 

to  It^  In^rS?arcH^a  ^ problem  and  technological  approaches 

Zorl'rv  sub-topic,  the  student  needs  to  make  use  of  libraries,  contem- 

porary nt.  .spapers  and  magazxnes,  scientific  journals,  industrial  concerns  eovemment 
agencies,  scientific  organizations  and  societies,  public  utilities, 


commission  reports, 
sub-topic  problem  and  possible  technological 


agencies, 

etc.,  in  order  to  gather  data  about  ^e 
solutions. 

C^structigg.  After  the  initial  planning,  the  student  uses  the  industrial  arts  labora- 
2? plans.  The  tools,  materials  and  processes  that  he  may  utilize 
are  limited  only  by  the  provisions  of  the  laboratory.  The  student  selects  those  tools  and 
materials  and  develops  those  skills  which  are  neceLary  to  construct  th^projec^ 

i_epO]^ng,  As  the  research  and  construction  activities  proceed,  student-centered 
urder  ^ valuable  element  in  the  class  unit  study.  Periodic  seminar  meetings, 

SchLi^e  provide  excellent  opportunities  for  students  to 

research  ai  J construction  problems,  to  assist  one 

flndiias  S S i5f  . Challenged,  to  report  research 

about  each  of  the  Other  Ol^ss  members’  sub-topics,  and  to  bring  the  sub- 
topics  together  as  cohesive  components  of  the  total  unit.  These  last  two  values  of 
uni?' smdP''®  realized  through  oral  presentations  by  each  student  over  the  period  of  Se 
pur^se  of  the  report  is  to  convey  to  the  class  what  the  student  has 
implications  of  his  sub- topic  for  society  and  technology.  Also  of  sig- 

?e?aTeTto  th?suh?romo^"  scientific  and  economic  fetors  which  are 

k • has  iiop^  hifp  “1^0  informs  the  class  of  the  research  procedures 

rppia  infc  rmational  sources  he  has  used;  Jie  problems  he  has  solved;  and  the 

prcj^ctl^  equipment  ha  has  selected  and  utilized  in  the  construction  of  his 

the  unit  approach  represents  an  approach  in  which  student  activities  are  larc^elv 

Sprilch!  * lo^vidual  s involvemen'  in  the  group.  This  approach  is  the  grou]  project 

The  features  of  the  group  project  include  group  organization,  role  playing,  the  contract 

18 


aingle  group  proJect^sSdy  Tte'’result°of'?h  should  bp  included  in  a 

lng^,ona?rS  moSro  a"^SSglcL%"^llhTra  " "?*; 

display  depicting  a variety  ot  ^technokwlcal  n would  be  an  exhibit  cr 

fnyoWemem‘^jrinilv?dTl'^^^^^  aUd  tor™,’  tontTal  to?  Sn't 

involvement  whlch“;^of  to"?  ?arso  ™ ™ 

by  th?  teac'h??  to  *de™\?  tomfiSv?  begins  with  an  introduction 

f up  project  '°Ac'™i‘?tJ?^t??vo=r“^t  ?!???  SSr 

S?n?"anTS??ultoL?tortoe"cto????'?S^^^^^^^^^ 

Will  be  the  focus  of  the  group  pro lect  study  The  ^ major  problem  which 

as  an  industrial  company  iS  ordS  tn^^^^^  Proce  ed  to  organize  themselyes 

determined  what  7aSa  iT  has 

details  of  producing  tnc  project  aredeleeated  !u  the  vavs°^^^  upon,  responsibilities  for  the 
details  include  deligning  nroieS  'These 

actiyities,  scheduling  of  ^deadlines  nrocurintr  information,  planning  of  work 

m nn-power  needs,  etc  Srr^n/^^?,r  materials,  meeting  personnel  and 

s„rm^r^“ 

and  special  p'ii‘??^se^'’m??an??  ?r?  hSd"’’’^'?'  P®rio<ilc  staff  meetings 

depar^nent  h^a^  StSt  Sn«  a?l“ad  b?  ^ 

Instruction  are  led  by  the  safety  engineer  orodtir'^  director,  meetings  for  safety 

production  director,  etc  Thr?u^seJ  production  planning  meetings  are  led  by  the 

Planning  and  operation? smoISTer"^^^^^^^^  a^d^a  management 

tog.  toe«di?c?'?“rTaratlon  and  train- 

S???ientific??d®Xo4m1c^^a^^^  alsoS^ 

logical  approaches  to  its  so’-  tion  Fiimo  mi  *1  ^ both  the  studied  problem  and  techno- 
ar?  al!  pZ  of  toe  eStiaUo^aiTSjgra?  ’ “<>  ppPpp^ 

peri^?tSOT‘’a^??h,“p^o?Id?s  ?pp?;?mnlL?V”“  rPsearch  and  ex- 

of  educational  aSivities.  Ti^  ou?TS??o  re  mvoWe^ment  in  a wide  range 

wide  range  of  educational  exoeriences  «3iio-croar  what  these  proyisions  foi  a 

sented  here,  in  addition  to  exploring  the  aonficariTi^^f  that  has  been  pre- 

social,  environmental  and  op?ra?onal  prSm^that 

tiye  the  building  of  people.  prooiems  that  face  mankind,  has  as  a prime  objec- 

Mr.  Smith  teaches  in  the  Prince  George's  County,  Maryland,  Public  Schools 
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EPIC — an  important  segment  of 
instruction  in  industrial  arts 


Anthony  J.  Palumbo  and  David  V.  Gedeon 

vVhy  EPIC?  Curriculun.  research  has  recognized  and  sub-divided  industry  into  sev- 
eral elements  selected  worthy  of  exploratory  study  in  industrial  education.  Areas  so  rec- 
ognized, for  example,  are  manufacturing,  construction,  communication,  transportation 
^d  combinations  of  these,  under  various  project  headings.  Although  these  elements  are 
meaningful  and  are  subject  areas  worthy  of  study,  these  elements  alone  do  not  clearly 
represent  industry.  One  element  is  omitted  - that  part  of  industry  we  call  energy,  powe/ 
instrumentation  and  control  - EPIC  for  short.  It  is  important  to  note  here  that  we  are  not 
saying  ^at  m^ufacturing,  construction  and  the  other  elements  are  superseded  or  de- 
graaed  by  EPIC,  but  that  these  elements  complement  each  other  and  together  represent 
industry.  Figure  1 illustrates  the  relative  interrelationship  of  the  aments  of  industry 
by  equating  mdustry  to  a pie;  each  slice  contributing  to  each  other,  oducing  a whole 
An  example  of  this  relationship  exists  when  one  looks  to  the  manufacturin  ' industry  and 
notes  how  it  uses  energy,  power,  instrumentation  and  control  to  bring  toge  r materials 

produce  finished  goods.  Further,  we  must  not  overlook  the 
dependency  of  El  1C  on  manufacturing  process  for  its  very  existence.  In  short,  we  are 
oaying  here  that  not  only  should  an  individual  understand  tlie  processes  and  methods  of 
manufacturing,  construction,  plus  the  other  elements,  but  also  the  application  of  energy 
^"®*^^^"}f"tation  arxd  control  that  mak  the  processes  and  methods  operate.  Over- 
all,  then,  we  will  develop  an  individual  who  really  understands  industry. 


EPIC  PREJ?2Arj]  irj  PEfJSPSGTIUE  Done  la 

IfjQUSTPiriL  EiSUenTIDW  AT  GOl'JLinB 


Thc_  challenge.  Tne  content  area  entitled  Energy,  Power,  Instrumentation  and  Con- 
trol  has  grown  from  the  power  technology  area  and  has  brought  with  it  a total  structure 
to  lopresent  the  technology  of  today  and  tlie  technology  of  tomorrow.  Just  as  industry 
changes  to  keep  abreast  with  technology,  so  must  industrial  education  change  its  programs 
to  keep  abreast  of  the  changes  of  industry.  Today,  we  are  in  the  phase  of  industrial  -x- 
which  there  is  a continuing  quest  for  machinery  to  supplement  man’s  skills, 
energies  and  even  his  thinking  abilities.  Automation  and  cybernetics  are  elements  in 
society  which  need  to  be  studied.  Automation  is  the  use  of  mechanical,  electrical  and 
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Au»matIon''l/S!“a  °P°ratIons  of  machines, 

type.,  ot  industries,  ^ereetiis  is  the  scSrSi  " Poetically  all.  if  not  all, 

which  would  closelv  aDDroximat^^  rh#^  ^ dv.  vising  control  systems  for  machines 

product  of  cSteiietiS  ^immatSn  ^he  computer  is  a 

fluidic  devices  for  performing  the  human  ""dchanic,  electronic  and 

fluid  or  comblnatio'STf™  wio  to  *e  molL"  and%r“;nerm1on^^^ 

To'"S^5erlm°nVl?mmaii?n''“^  for’prXcSX! 

relationships.  develop  programs  to  give  students  the  necessary  inter- 
title in  industrial  education,  EPIC,  as  the 

power,  and  the  neS?s^v  in-r^menSJ^^in^^  T °f  energy,  its  conversion  into  useful 
to  do  thf^  v£i7.fnt  Vf  inscrumentation  and  control  devices  needed  to  harness  novier 

broach  it  of  tasks  necessary  to  maintain  and  advance  our  society.  ^h^  EP^C  ao 

proacn  li,  not  an  automotive  or  power  mechamVc;  ,-,,,,,.00  - *ne  upio  ap- 

tricity/electronics  course  or  a comourt^-  w ' “ ^ power  course,  an  elec*- 

r-r^e^s^rrercypS'-r?  frUttireisr' 

comrrion  denominators  ooerarincr  in  #»ar-h  f/=<m  .‘^'^d^ses  was  analyzed  to  determine 

from  which  the  EPIC  program  evolved  Fir^  a final  conceptual  framework 

which  the  EPIC  course  is  develoncd  inL  -k  illustrates  this  concept  framework,  upon 
EPIC  ‘-'Jarse  is  aeveioped.  Instrucaon.  evaluation  anH  lnh.-ino^^>.w  


in 


developed.  Insoruction,  evaluation  and  lafaVr^torTexperien^^ 
. . progidm  stresses  and  implements  this  srrunni7-a  mho  oor,«o  ► xperience 

e!r?s%fmhl?uhe?Tach  Sf^mf  and  cyt"5;e.Tcl.  "SS?™? 

taxonomy  which  mo’ves  from  conc?A^“o  Salily''^  B^m^BK^tf  “ 

hTd!SE£f°"'"-“^ 


an^lTaif  °n  and  cyhemetlca 

oP-nonai  and  acientffic 

(4)  To  develop  a degree  of  skill  In  procuring,  recording  and  reporting  experimental 


data. 


S ilSSil  ^ 

»=■  isi— - — 

ir'^as^m  :l!°c"h  Sre^r?sse.,“.„1^?i°r  applications  of  automation  ^^nd  cy^ern'etlcn  ,n 
each  contributing  nniquely  to  student  development.  ''•Jun  .^.xperience. 
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Vico  which  struc^LsTwSt  a^cSvfti^^a^^  ^ research  and  experlmentaUon  de- 

sented  which  give  the  stuints  concept  lines.  Several  sheets  are  pre- 

energy converters,  mechanical,  electricaf  and^fluidi^^^'^i^^  experiences  with  energy, 
and  mechanic  control  systems  olu& electronic,  fluidic 

ponding  on  tho  lovol  nnd'^  o“  thTpJrtfcuIar  "Jn oxporlencos.  do- 

EPIC  applications  in  manntacturing.  a^nJtSon 

«o'nra'Sd7or£i‘f';^rtfon?=“^^^^^^^^^^ 

£■'""  Srs^KmdurSl  hU  p?Lac“a" 

cation  experience,  ^ ^ Information  for  their  practical  appli- 

tom  and  is  desired  <3lSl°Sie^tISent  to“'e^lor^the”^^^ 

conce^^^ipf^^pp^S  Te‘n^"’,L'rl“‘ 

industrial  consultation  and  self-instruc-rinn  learning  situations.  Brainstorming, 

loaning  a-d  economTaUy""uso'L‘ar  ariawfior^^^^^^^^ 

via  aS-TrSS^"dls1nssionr‘‘™nr^^^^^  *=™pp1vos  to  solving  problems 

students  to  air  out  Tdeas  ^.sZlie  a f “*/!"  d"<i  la  used  by  EPIC 

Industrial  consultation  Is  utllized^whf^n  rhono^^H  each  otlier's  comments, 

the  field.  Students  Inter-Jlew  and“^bMinsmrm°^  P“P“^  *" 

and  purchase  materials  used  in  research  andincr^^lT  problems,  select 

tions  for  automation  and  cybern^adon^p^tcaioS^ 

ferently,  It^slm^rtan^that^h^smdemge^^  everything  dif- 

tlon  information  M he  needs  k To  a^c?mSf=^  .sV  1 appllca- 

extensively.  InstructiSnal  m«erl^^^^^^  aelf-lnstructlon  technique  is  used 

venlent  “push  button"  Dackaffif  equipment  are  combined  In  a con- 

student-kept  "Technical  File"  Althouch  p-.^^jP  P^‘PP^*p^^®?p  ^'^PEable  through  the 
demonstrauon  Is  used  when  applic^bU  nelf-instruct.on  ,s  utilised,  the  small-group 

tho  "anr™  experlenceTo'S;"2^i;!;Z^^^^^  i'^nTl^^'^  ‘'■p"'”'''"'  '«■»  - 

lnatrnctor-ecntc?ed  Sperlen?o  studont-contorcd  rather  . „ traditional 

elimInamd"by^fti°EAcf^piom?h'bu7ra'diM  •nP«'“dtor’s  role  is  not 

the  program!  d.e  lSmiS?blci?t,dP  evSt“"'n?' 

Charges  the  instructor  with  more  cognltiS-develnninoTifrktfr  EPIC  approach 

Ing  duties.  (Cognitive  duties  deal  with  the  thinkln^^  ® rather  than  psychomotor- develop- 
larive  orocess  ^ w,*  iT,-^  ^ thinking  process  rather  than  with  the  manlon- 

pufmtS  p^rs^ct?ve  wto"rlsle?t“mTn"v''°H  °“S  buTraSU 

instruem?.sfoles";a/d.SoM*nr^^^^  -p*  its  salt.  -n.e 

instils  *e  !?eIe^L?;  ‘StT^vStelvl  mf"' u“”'  Instruction 

investigation.  ^ concepts  that  will  give  the  students  the  necessarj^  background  for 

his  o':^  (Se?md4pglsS*S^ng‘SroSeJ!S"'?!;  “=‘"8 

the  “do  as  I do"  technique.  problems.  The  instructor  must  refrain  from  usin| 

frusttS^and'  effo^grlSirif^  ’’P™«n 

and  e5dc7^f*e'S^f  ofe<£«Sl!n“^^  k^l°ed|?to  InLj^’^toSate 

atudenta.  The  Ep!g’a;prut?c“h°il!»ert^^^^^ 
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results  in  students  who  can  thinT- for  themselves  and  have  the  knowhow  to  solve 
EPIC -related  problems. 

Wjl^r^do  we_  here?  EPIC  is  not  a terminal  industrial  education  procram 

but  rather  a beginning  point  for  a long  line  of  EPIC-related,  in-depth  study  courses  that 

student  as  he  develops  interest.  It  is  important  to  note,  however, 
mat  me  sradent  makes  die  decision  based  upon  his  experiences  in  EPIC  and  in  other 
fields.  In  mis  way  the  student  will  have  less  difficulty  mastering  me  spe- 
cifics in  an  application- related  field  because  he  has  already  been  self- motivated.  Furmer 
he  has  mastered  me  basic  concepts;  musonly  a brief  orientation  is  necessary  for  speclal- 
Izeti  courses,  giving  greater  allotted  time  for  in-depm  study. 

^ other  hand,  for  the  student  who  does  not  desire  any  furmer  study  in  me  EPIC 

field,  mastered  skills  and  concepts  can  help  him  in  his  future  occupation,  even  if  he  enters 
me  areas  of  business  and/or  management.  In  short,  we  are  saying  mat  me  type  of  mink- 
in^lifo"^'  evolves  from  practical  problem-solving  is  applicable  to  solving  many  problems 

As  technology  changes,  me  demand  for  jobs  and  me  products  of  industry  will  also 
change.  The  individual  wim  me  conceptual  background  as  proposed  in  EPIC  will  be  more 
flexible  when  confronted  wim  technological  changes. 

Messrs.  Palumb->  and  Gedeon  are  members  of  rhe  faculty  at  Bowling  Green  (Ohio)  State  University. 
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EIA  support  to  industrial  education 


C.  Jr  Borlaug 


The  Electronic  Industries  Association  (EIA)  is  a national  trade  association  represent- 
ing over  three  hundred  US  manufacturers  of  electronic  products,  accessories  and  com- 
ponents. These  companies  represent  over  eighty-five  percent  of  the  electronics  manu- 
facturing output  of  the  United  States. 

The  Consumer  i’roducts  Division  of  EIA  consists  of  US  manufacturers  of  radio  and 
television  receivers,  phonographs  and  magnetic  tape  equipment.  For  many  years  these 
companies  have  been  actively  concerned  with  providing  dependable  service  for  their 
products. 

The  Service  Ccrnmlttee  of  EIA  is  one  of  the  oldest  oi  ElA’s  standing  committees. 
Among  the  members  ofthls  committee  are  the  national  service  managers  of  the  companies 
in  the  Consumer  Products  Division. 

For  over  fifteen  years  the  EIA  Service  Committee  has  sponsored  texts,  laboratory 
manuals  and  other  teaching  aids  for  use  by  schools.  These  materials  are  presently  con- 
sidered to  be  the  most  timely  and  useful  publications  available  in  the  area.  Since  their 
original  release,  these  publications  have  been  accepted  by  schools  to  an  extent  of  around 
a million  copies.  The  EIA -sponsored  laboratory  manuals  alone  are  currently  being  used 
at  a rate  of  well  over  100,000  copies  per  year. 

The  experience  and  background  of  the  Electronic  Industries  Association  makes  It 
well  fitted  to  offer  guidance  and  recommendations  for  an  educational  program  in  electronics 
to  fulfill  the  needs  for  well-trained  personnel  in  this  fast-growing  industry. 

Working  with  educators  and  writers,  EIA  has  developed  a number  of  highly  successful 
technical  and  lab  manuals  and  tlieir  corresponding  Instructor’s  guides. 

Fhced  with  requirements  for  Increasing  numbers  of  technicians  for  an  expanding 
electronlcs-radlo-televislon  industry,  as  well  as  with  a rapidly-expanding  tecluiology, 
the  Service  Committee  of  the  Electronic  Industries  Association  (EIA),  in  association  with 
Voorhees  Technical  Institute  (VTl),  has  long  been  active  in  developing  and  constantly 
revising  educational  materials  to  meet  these  challenges.  In  recent  years,  the  pressing 
need  for  instructional  materials  designed  to  serve  students  of  various  backgrounds  and 
abilities  has  also  become  evident.  These  new  conditions,  coupled  with  an  increasingly 
critical  shortage  of  trained  technicians,  have  induced  EIA  to  sponsor  the  preparation  of 
a wide  range  of  materials,  tailored  to  meet  a variety  of  requirements. 

The  Basic  Electricity-Electronics  Series.  This  series  Includes:  "Electricity- 

Electronics  Fundamentals",  "Basic  Electricity",  "Basic  Electronics"  and  "Instructor's 
Guide — Basic  Electricity  and  Electronics".  These  laboratory  text-manuals  provide  In- 
dcpth,  detailed,  completely  modem  technical  materials,  combining  a closely  coordinated 
program  of  experiments,  each  preceded  by  a comprehensive  discussion  of  the  objectives, 
theory  and  underlying  principles,  "Electricity-Electronics  Fundamentals"  provides  an 
Introductory  course  especially  suitable  for  industrial  arts  courses  or  preparation  for 
service  technician  training,  while  "Basic  Electricity"  and  "Basic  Electronics"  are 
planned  as  270-hour  courses,  one  to  follow  the  other,  providing  a more  thorough  back- 
ground for  all  levels  of  technician  training. 

The  Radio-Television  Ser^’^clng  Series.  This  series  includes  materials  in' three 
categories  — those  designed  to  prepare  apprentice  technicians  for  performing  in-home 
servicing  and  apprenticeship  fiuictions;  diose  designed  to  prepare  technicians  for  per- 
forming more  sophisticated  and  complicated  servicing,  such  as  bench-type  servicing  in 
the  shop;  and  diose  providing  advanced  servicing  techniques  training. 

The  "in-home" -apprenticeship  servicing  courses  Include  "TV'  Service  Training- An 
Entry  Into  TV  Servicing"  and  "Television  Servicing  Diagnosis".  "TV  Service  Training" 
is  a profusely  Illustrated  text,  lab  workbook  and  instructor's  guide  designed  to  train  per- 
sons with  no  pre^dous  electronics  training  with  job-entry  trouble-shooting  skills  for 
servicing  in  the  home.  The  text  utilizes  the  cue-response  concept  of  diagnosis,  concen- 
trates on  Identifying  abnormal  circuit  operation  and  symptom  analysis,  and  develops 
skills  in  troubleshooting.  "Television  Servicing  Diagnosis"  consists  of  a series  of  color- 
sound  motion  picture  film  loops,  plus  a student  response  workbook  and  an  instructor's 
guide.  These  audio-visual  materials  function  as  an  Integrated  learning  system  to  teach 
color- TV  adjustment  and  set-up  procedures,  plus  trouble  symptom  diagnosis  and  the 
ability  to  isolate  troubles  to  a given  stage  in  the  receiver,  concentrating  on  the  require- 
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merits  for  servicing  in  the  customer's  home.  But  these  audio-visual  msrpri^ia  i 

able  "for  Sos??nTv.^"'  courses!  ^his  medium 

^ student  population  who  may  have  reading  and,  in  turn,  leamint?  dif- 

It  is  expecfod^th^t  aM  electronics  tiieory  is  presented  in  both  these  courses, 

rn  rhf>  f^n  ' F^rentices  completing  these  programs  will  be  motivated  to  progress 

to  the  more  comprehensive  programs  provided  by  the  other  courses  in 

2^ver  'work^  and  electronics  and  of  what  makes  the  television  re- 

ceiver  w rk  and  to  obtain  adequate  proficiency  for  the  servicing  of  * 

SaptamVr"aT97T""'  -^adula '^alia  ?orSrm‘^fa°r,'arL'S3Tabt“;: 

Vols^*i^arfd^2'’*'^^a^rJi^r  includes  four  books;  “Advanced  Servicing  Techniques  - 

vois.  1 and  2 , a related  Laboratory  Manual"  and  an  “Instructor’s  Guidp"  oh 

sarvlcing  tachniquos  for  FM  and  PM  mulaplax/atSaJ^mpuSs/^SM^^^ 
tape  recorders,  home  intercoms  and  combination  receivers.  ^ 

laboi^rv”ttlS£rd^mp?^?i^  Series.  Basic  circuits  and'courses  in  Industrial  control 
° measuring  equipment  are  provided  in  “Industrial  Electronics" 
Measurement”  and  tieir  related  instructor’s  guides  ''In- 
concerned  with  the  fundamental  building  blocks^  industrial 
apDlications  “ElerSn  ^ student  an  understanding  of  the  basic  circuits  and  their 

fol  i foe  comolei^l^^^^  Measurements"  fUls  foe  need  for  basic  train- 

Praraqulsltas  for  both  coursas  ara 

The  foreword  to  foe  first  edition  of  foeEIA-VTI  Basic  Series  said*  “Thp  aim  .-ui 

rni*  pr*sisr  rhf.5Sr  4= 

loS!Lt^tat'c« o^!pCwi*L7S^^^  ‘ievalopad 

pro£  ~ a„  - 

rata  &“S;a^"  falSa"? 

® products  at,d  tK^Svant  of  naw  oLf 

P°  — P''°  °P'^ont  ofopporwnlaas  for  many  mora  naw  sarvica  tachnlcia'na  each  rear 

J Development  Program  has  nhjprrivpc  ir.  five  main  arcgj 

Jew  LrWcl  tectaician''^rr^S^"'^^''®  Encouragement  of  schools  wishing  to  establish 
training  programs-  Ml  TerhnV?-?i^  pro^ams;  (3)  Assistance  to  schools  with  established 
ice  indus^ry^evelopment.  assistance  to  in-service  teachers;  and  (5)  General  serv- 

r.#  o Career  Guidance  activities  include  a 16  mm  color  film  depicting  foe  advanta^ecj 
of  a career  in  electronic  servicing  and  guidance  brochures.  The  film  has  been  dlsrrihn?«=H 
through  nornial  educational  film  channels  and  is  free  to  schools.  The  guidance  brochures 
are  suitable  for  use  with  youths  and  adults  respectively.  guiaance  Drochures 

r,  film,  “The  Electronic  Service  Technician  - Futures  Unlimited"  wa«? 

disttibution  in  September,  1968.  Response  to  foe  16  mm  color  Jnd 
expectations.  Originally  90  prints  were  placed  in  general 

excellent  and'^rec^  distribution.  Demand  hfs  been 

excellent  and  recently,  when  foe  waiting  period  began  to  extend  past  three  months  the 

Division  aufoorized  making  100  more  prints  to  be  distributed.  There  are  no>^r4o7rim^ 
in  general  circulation  and  10  in  TV  station  circulation  ^ 

Febreary  1970,  the  film  has  had  97  showings  on  television  to  an  estimated 
million  people.  In  addition,  there  have  been  a large  number  of  requests  fSl-  TV 
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station  previews  which  will  later  result  in  additional  shows. 

Also,  through  February,  1970,  there  have  been  2,205  showings  of  the  film  to  general 
audiences  with  an  estimated  197,701  viewers.  In  analyzing  these  bookings,  it  was  found 
that  slightly  over  80  percent  were  high  schools,  9 percent  colleges  and  universities,  4.6 
percent  professional  organizations,  2,4  percent  industrial  groups,  1.6  percent  educational 
groups,  and  only  2.4  percent  in  the  miscellaneous  categories. 

With  90  percent  of  the  bookings  in  the  school  classification,  it  can  be  assumed  that 
we  are  reaching  our  intended  audience,  the  lOth-grade  high  school  student,  and  that  we 
are  successful  in  reaching  them  in  numbers. 

Any  s in  attracting  additional  young  men  into  the  service  technician  field  will 

aggravate  -adyexisting  shortage  of  good  service  technician  training  programs  in 

the  industrial  arts  and  vocational  schools.  Under  the  STOP  program,  15,000  "Here’s 
Somethin;'  You  Can  do  to  Help  Solve  the  Service  Technician  Shortage"  tooklets  have 
been  nr’’  i.  T 'booklet  describes  steps  that  local  individuals,  companies  or  groups 
can  take  ' inrert  .;al  schools  to  setup  or  increase  their  technician  traTtlag  programs. 

Ancillary  mF"-r  . has  been  developed  to  go  with,  and  is  describea  in,  the  booklets 
(i.e.,  liao  bor*’‘t-'ry  equipment  and  average  school  prices,  a lab  floor  plan,  etc.). 

Present  piai  for  enlisting  NEA,  NATESTA  and  EIA’s  Service  Committee’s  help  in 

promoting  dTs  ^ '.tani. 

(2)  Encouragement  of  schools  wishing  to  establish  a new  technician  training  program 
is  accomplished  through  the  medium  of  program  development  guidance. 

EIA  can  offer  help  in  many  areas,  such  as  sources  of  financial  assistance,  industrial 
advisory  committees,  student  recruitment,  physical  plant  requirements,  equipment  and 
supplies,  curriculum,  industry  relations,  cooperative  programs,  teacher  qualifications, 
student  placement  and  so  forth.  Implementation  of  the  type  of  program  outlined  in  the 
guide  can  be  assisted  through  the  use  of  an  educational  advisory  service  when  necessary. 

(3)  Assistance  to  schools  with  an  established  training  program  can  be  provided  in  a 
variety  of  ways.  The  principle  problem  associated  with  existing  training  programs  is 
basically  one  of  timing.  Many  years  may  elapse  between  the  time  that  industry  introduces 
a new  technique,  process  or  product  and  the  time  when  it  becomes  an  integral  part  of 
school  curricula.  This  lag  in  timing  can  be  greatly  shortened  if  new  industrial  develop- 
ments can  be  translated  into  a form  usable  in  schools.  The  Service  Technician  Develop- 
ment Program  will  provide  this  service  in  the  form  of  an  educational  newsletter  for  tech- 
nical teachers.  The  effectiveness  of  this  newsletter  can  be  reinforced  by  use  of  the  edu- 
cational advisory  service  where  appropriate. 

(4)  Technical  assistance  to  in-service  teachers  can  bs  provided  in  part  by  the  edu- 
cational newsletter.  However,  the  main  effort  in  this  area  will  bo  in  the  form  of  a national 
system  of  teacher  training  v/orkshops.  These  workshops  av*=^  conducted  during  the  summer 
on  a regional  basis.  The  intent  of  the  workshops  will  be  to  provide  teachers  with  a well- 
rounded  view  of  current  consumer  product  technology. 

(5)  General  service  industry  development  will  be  achieved  through  a public  relations 
effort  aimed  at  informing  the  public  of  tlic  important  contribution  to  our  society  being 
made  by  the  electronic  service  industry-  This  effort  will  benefit  schools  by  making  both 
prospective  students  and  their  parents  more  receptive  to  the  idea  of  a career  in  con- 
sumer products  servicing. 

The  Service  Technician  Development  Program,  combined  with  the  EIA  Service  Com- 
mittee-sponsored publications,  forms  the  oldest  and  most  comprehensive  industry  pro- 
gram of  assistance  to  schools. 


Mr.  Borlaug  is  national  service  manager  for  the  Sylvania  home  and  Commercial  Electric  Corporation. 


Consumer  electronic  products — the  state  of  the  art 

Ray  J.  Yeranko 

On  this,  the  fiftieth  anniversary  of  radio  broadcasting,  it  seems  appropriate  to  recall 
some  of  the  more  significant  events  in  the  home  entertainment  area  of  the  electronics 
industry  before  discussing  the  state  of  the  art  as  it  exists  today. 
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recordia.  Fro£  this  °'  *°  dollars  were 

with  their  goose-neck  horn  spealSrs  crvi^toi  battery-powered  radios 

phonographs  jumped  to  200  million  doHar/in  I940^tn  radios  and 

of  consumer  electronic  products  valued  a?5  bilHnn’ Hnl h, dollars  in  I960;  and  sales 
Significant  milestones  in  tiS.  Svtlnn^o  ^ ® estimated  for  1970. 

achieved  when  television  was  Introduced  inXJ’^af"f  marketing  of  new  products  were 
to  1-1/2  bxllion  dollars  in  1950  Stereo  nho^^^ 

fifties  and,  after  Quite  a n.T^he^  Phonographs  made  their  appearance  in  the  mid- 
spotlight, color  TV  finally  came  on  strone^durt^  attempts  to  take  the  television  sales 
monochrome  TV  sales  for  tie  first  Utne.  ® the  sixties  and,  in  1969,  surpassed 

our  homes  today:  more  common  consumer  electronic  products  that  grace 

and  pictures;  automatic  tint'^SculK  dmt1c?e?p^^  features  as  instant-on  sound 

with  controls  as  channels  and  p^Srams  are  "i*out  fiddling 

the  selection  of  all  82  TV  chamiels  control  of  rUf  remote  controls  tiiat  allow 

off  from  the  comfort  of  your  e^sy  chai"r  ^"d 

tujm  off  autoniatically  t4  mSs  aTer  SlrstS^ 

fall  asleep  while  watching  the  late  show.  " signs  off  the  air  should  the  viewer 

radios;  automatic  fiqueri^^controTfir'S-m°fr2^FK'^ 

lights  or  meters;  bass-comnensmed  lo  stereo  FM  indicator 

tial  high  frequency  L^^^seffefa^^^^  high-powered  amplifiers;  exponen- 

Stereophonic  solid-state  tan?  recnS^^  systems.  We  also  offer  . . . 

play  either  recl-to-reel,  cassette  or  cartrIdreJJIun?f^^^®  45.  ® variety  of  models  that  will 
Portable  solid-state  TV  P°P“lar  . . . 

beach.  Also.  . . . ^ ^'ome,  your  car,  or  boat  or  on  the 

And  if  you’re  bSing^?*^new^home'*?^  phonographs  that  operate  anywhere. 

programming  throughout  the  home.  communication  plus  radio  and  phonograph 

manlum  and  sIlicOT^frmJsrstors^  m^nf^  i*f  are  fitted  with  zenar  diodes,  ger- 

ad  infinitum.  transistors,  miniatunzed  Integrated  circuits,  plug-in  circuit  modules, 

an  ever- increasing  pa^e,*^it^s*^notunreas^^  products  are  being  introduced  at 

Looking  back,  we  find  that  there  was  a span  of^ah^if  situation  will  continue, 

that  electricity  created  a mamen>«ilri^nH^ho  w I between  me  discovery 

tube  was  under  developmenft'or  about  The  vacuum 

fifteen  years  and  television  about  eleven  development  required 

sistor,  which  is  the  heart  of  modern  soHd- state  technnl!?,^®^  current  times,  the  tran- 
velopment.  ° state  technology,  was  only  three  years  in  de- 

and  players,  clos^S!-Tlrcuit^!x>lor^V  aUd^vste^^  fumre?  Video-tape  recorders 

Static  clothes  washers  are  ^ ® systems,  electronic  ovens  and  electro- 

within  the  reach  of  most  Americans.  Products  that  will  soon  be  available  and  priced 

growtalto  and  jhln-fita  cIrnuiB,  which  are 

features  but  also  greater reHahiPf!)^^"^^^  made  to  provide  not  only  new 

More  men  quaifled^to^eal  . some  maintenance, 

products  are  needed  to  fill  an  eiSiting  coinplex  circuitry  in  these 

hers  of  such  goods  reachiiv  ^ ®"d  to  keep  pace  witn  the  increasing  num- 

tlve  has  said,®and  1 quot?  Vever^^^^^^^  ^ noted  business  Ixec^- 

available  to  so  many  people  many  products  of  such  high  quality  been 

dissatisfied  with  what  diey’re  geS^e^^  retr""  customei^  been 

varied,  but  it  boils  down  aUosf  eS^^Iy  ml  lack  of.?n^  ^^e 

that  noted 

tr-3nic  manufacturers  conduct  thousands  of  hours  of  service  training 
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annually  to  upgrade  the  technical  expertise  of  the  men  who  install  and  service  their  prod- 
ucts* (Ou  i'  company  proviued  over  45  thousand  man-hours  of  service  training  last  year 
at  7-1/ 2-hour  day  schools  held  in  130  cities  during  the  spring  and  in  the  fall  of  the  year. 
Additionally,  hundreds  of  men  participated  in  locuire-workshop  training  seminars  at 
seven  strategically-located  Magnavox  Service  Training  Centeis.)  While  these  programs 
upgrade  practicing  technicians,  they  don't  help  much  in  attracting  more  men  into  the 
servicing  industry.  On  Friday,  April  10,  we  announced  a new  Color  TV  Service  Home 
Study  Course  to  our  dealer  organization.  I believe  it  is  unique  to  the  extent  that  registra- 
tion is  limited  to  young  men  with  no  electronics  experience  and  who  are  sponsored  by  a 
serMcing  dealer  or  an  Independent  service  agency.  The  sponsor  must  agree  to  permit 
me  student  to  carry  out  his  “laboratory”  assignments  in  tb  ) sponsor’s  service  shop, 
using  his  test  equipment  and  TV  chassis. 

When  the  student  completes  his  sixteen-lesson  course  and  passes  the  last  of  the  many 
quizzes  given,  he  will  have  reached  the  level  of  an  apprentice  technician  and  will,  hope- 
fully>  continue  his  training  at  a local  school  or  at  one  of  our  training  centers. 

In  summary,  I have  presented  for  your  informf-.tion,  and,  hopefully,  for  your  edifica- 
tion, a word  picture  of  the  spectacular  growth  of  our  industry  and  of  today's  home  enter- 
tainment  products.  They’re  big  and  beautiful  r.nd  reliable,  but  trey’re  also  complex  and 
"eed  the  attention  of  skilled  technicians  to  service  tlxem  from  time  to  time.  We  seek  your 
support  in  recruiting  and  training  men  to  fill  existing  vacancies  in  a profession  that  offers 
unlimited  opportunities.  Will  you  give  us  a helping  hand? 

YeranKO  is  national  service  manager  of  The  Magnavox  Company. 


Solid  state  servicing  seminars 


Joe  Sloop 

In  speaking  of  solid  state  servicing  seminars,  I wish  to  call  your  attention  to  one 
conducted  by  Hank  Wllchek  at  Bemidji,  Minnesota,  this  past  summer  under  the  aegis  of 
EIA.  Ii  was  not  necessary  to  be  a service  man  in  order  to  attend  this  conference  and,  as 
a result,  many  industrial  arts  teachers  were  present,  along  with  undergraduates  interested 
in  solid  state  principles. 

Course  content  consisted  primarily  of  presentations  made  by  representatives  of  com- 
panies in  the  business  uf  manufacturing  and  servicing  radio  and  television  equipment, 
most  of  which  utilizes  solid  state  circuitry,  and  television  receivers  that  could  easily  be 
bugged  for  common  TV  problems 

It  was  felt  that  the  utilizatio  of  actual  consumer-used  products  in  a typical  ser\nce 
course  was  not  only  practical,  but  added  greatly  to  the  mo‘:ivation  of  those  involved  in  the 
course. 

Many  more  service  courses  of  this  nature  are  planned  for  the  future.  The  housing 
facilities  available  at  colleges  lend  themselves  to  such  seminars,  and  it  is  hoped  that 
teachers  of  electronics  at  the  undergraduate  level  will  initiate  such  with  the  assistance 
of  EIA. 

Mr,  Sloop  is  on  the  Faculty  or  Appalachian  State  University,  Boone,  North  Carolina. 


A proposal  for  an  Electronics  Education  Council 


Larry  H'jath 

(xhis  was  taken  from  a tape  recording  of  the  discussion,  and  the  effort  here  is  to  represent 
the  major  Ideas  that  were  presented.  It  is  nof  a literal  tianscrlptlon  of  the  discussion.) 

This  meeting  is  being  held  because  of  considerable  discussion  that  has  been  going  on 
for  the  past  two  years.  Last  year,  at  the  Las  Vegas  meeting  of  the  AIAA,  several  people 
expressed  an  interest  in  forming  an  electronics  teachers'  association  that  would  function 

346 


o 

UC 


> -isociat^*i^rafe^^o^r  * present  at  chat  discussion  included:  H,  M Wilchek 

DeparJi'JnrS  tnSisS  't^^^  James  L.Boo^ne'j?: 

77843;  Dr.  Ivin  L Holt  B 25  m University,  College  Station.  Texas 

Austin  High  School/ Ausan,  M4uso?^T59U  l?r  ”S%^^^^  '™“- 

Norfolk,  Virginia  2'^^Ofl-  Mnwar-Ho  Culpepper,  Old  EJominion  Univer- 

rischler.  Electronics  Aids,  Inc..  6101  Fhlls  Road.  BauSor^Marvland  ' 
teachers  fermario , of  a naaonal  electronics 

described  how  NETS^as^omed-^  NETS,  the  Nati  nal  Electronics  Thachers'  Service,  has 
electronics,  but  in  the  goal  of  a nationwide  ser^ce  as  wel?  TTi^neS'forNETr' 

Ins~"T?.|re  tiS  nd4 A 

aon  on  a naaonal  lLf”  ifis^e  to®  °t  electronics  educa- 

widt^eachers^nd  other  interested  parties  helping  oUtSSSL  of%Te°ctromc,®^ 

as  teaching  Ideas,  prije™Sr^rSSfJ  '''®®  ".f' 

sources  of  such  materials  and  audio- visual  aids.  ' *”  ustry-contrlbuted  materials  and 

mcairae^ldSL^EllSrSti???^  ""“y  * »y 

Kentucky  42071.  The  annual  inHi viHutar*^  Service,  Murray  State  University,  Murray, 
receive  monthly  mailincs  from  Man  is  two  dollars.  Members  will 

publication  of  4e  orgLilatiJn  C^a?tTr  NEWS",  monthly 

3i,  1970,  the  year  for  NETS.  * memberships  will  be  accepted  through  December 

doUan^^  I?you°"have^  ^^hJfcd^nd^gfve  it  to 

participation.  ^ i^rogress  through 

issue^'s^that'neydVS'drscJssid  a "tois  fneeStrl ""  ^ '“^"^niunication  line.  The  major 

fiJ  ^ national  electronics  group? 

2 f it  is  desirable  to  form  a group,  how  should  it  be  donl?  ^ 

IsL^  l"  how  can  it  be  financed? 

discussed  late?)  of  eleSromSf^rlaM?  voted  unanimously  to  form  some  type  (to  be 

was  declded  S:  teachers'  association.  After  considerable  discussion,  it 

a ^n?tionTaSo5?52r®  “ guide  the  establishment  of 

from  lunior  hio-h  hio-h*  committee  should  consist  of  representatives 

mlttee  should  be  accomplished  by  maii.  i ne  work  of  the  interim  com- 

AIAA  should  be  established  for  a meeting  during  the  1971  Miami  Convention  of 

priifeBulou?!  ^u“^al^ 

group  of  electronics  teachers.  interest  m forming  a national 

**“>  “y  <«lsa”g 

ilfd“bfS?r^"JS®c?„1SSS  t!.emeafl„g  i„  Louisville, 

Issue  3:  Finances.  The  present  financial  structure  of  NETS  was  discussed,  and  it  was 
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regarded  as  adequate  for  immediate  needs.  NRTShas  provided  for  Industrial  membership 
as  well  as  for  electronics  teachers'  memberships. 

Summary:  As  a result  of  the  two-hour  discussion  and  subsequent  small-group  dis- 

cussion the  next  day,  it  was  established  that  there  is  definitely  a strong  Interest  in  having 
a national  electronics  teachers'  organization.  Considerable  conversation  centered  on 
exactly  how  such  an  organization  should  be  structured  and  organized.  The  two  major 
concerns  seemed  to  be: 

(1)  That  as  many  people  as  possible,  In  publ  : and  private  education  as  vvell  as  in 
the  industrial  education  and  mllltai^  education  organizations,  be  Involved. 

(2)  That  any  organization  be  kept  simple  and  efficient.  The  major  emphasis  should  be 
on  helping  the  individual  teachers  do  a better  job  of  teaching. 

Dr.  Heath  is  on  associate  professor  in  the  Department  of  Industrial  Educaiion,  Oregon  State  University, 
Corvall  is« 


The  development  of  a systems  approach  to 
teaching  electricity /Electronics 


Alan  R.  Suess 


The  speakers  making  presentations  at  this  session  represent  a rather  diverse  back- 
ground. When  the  group  first  met,  they  came  from  Virginia,  Ohio,  Kentucky  and  Indiana. 
All  four  were  professional  tea  :hers.  One-  igh  school  teacher,  one  i high 

school  teacher,  and  two  were  industrial  icntors.  Each  was  involved  in 

teaching  ftlectriclty-clectroni.es,  and  ear  lut  the  problems  of  instruction 

in  introductory  electricity-electronics.  .Jedto  an  invitation  to  critique 

a proposed  Junior  high  school  electrlclt}-^  program.  Each  person,  without  the 

knowledge  of  the  odier,  was  critical  of  the  proposal  and  made  remarkably  similar  recom- 
n.mdations  for  improvement.  The  result  of  the  critiques  stimulated  the  originator  of  the 
proposal  to  brlrg  these  people  together  in  June,  1967,  to  discuss  the  possibility  of  form- 
ing a writing  team  to  develop  new  instructional  materials  for  introductory  electricity- 
electronics.  Tonight’s  presentations  represent  the  fruition  of  that  meeting  of  almost  three 
years  ago. 

Each  member  of  this  group  is  an  experienced  electricity-electronics  teacher.  Each 
has  experienced  the  frustration  of  watching  beginning  learners  face  failure  and  confusion. 
There  are  many  factors  that  influence  the  difficulty  of  getting  started  in  electricity- 
electronics,  One  dominant  factor  is  the  almost  complete  lack  of  background  th  ; a begin- 
ning t;tudent  brings  to  the  classroom.  After  all,  electrical  theory  Is  based  on  heliiivlorH 
that  cannot  yet  be  observed  directly.  J'hlfl  lack  of  a concrete  "framc-of- reference”  is 
paiticulnrly  significant  for  junior  high  school  students.  Students  of  tills  age  arc  in  wliat 
Piaget  describes  as  the  transitional  period  of  intellectual  development  between  concrete 
operations  and  formal  operations.  Formal  operations  is  the  stage  of  learning  that  permits 
the  learner  to  understand  and  form  abstract  concepts.  The  concrete  operations  stage 
still  requires  the  introduction  of  new  materials  through  concrete  examples,  Assumhig 
Piaget  is  correct  in  his  observations  of  how  children  and  youth  learn,  a new  approach 
to  teaching  elec  ty-electronlcs  appears  imperative.  Instructional  material  in  elec- 
tricity-electron. s invariably  developed  by  adults.  Adults  have  well-developed  formal 
reasoning  ability.  Fhe  result  is  usually  a carefiilly-developed,  logically-conslstenr  pres- 
entation of  die  material.  The  four  of  us  wanted  a psychological,  rather  than  a logical, 
approach,  which  involved  the  student  and  let  him  see  examples  of  the  effects  of  electricity. 

Bniner,  writing  in  Ihe  I’rocess  of  Education,  deals  at  great  length  with  the  problems 
involved  in  teaching  new  and  abstract  content  to  young  learners,  Bruner  suggests  that 
- . there  is  no  reason  to  believe  that  any  subject  cannot  be  taught  to  any  child  at  virtually 
any  age  In  some  form.”  The  book  contains  several  specific  examples  of  how  sophisticated 
content  has  been  taught  to  children  far  younger  than  one  would  expect.  The  principal 
strategy  used  is  to  develop  a "spiral  curriculum".  Such  a curriculum  introduces  the 
basic  Ideas  of  die  subject  in  a simple,  concrete  manner.  These  basic  concepts  are  re- 
visited repeatedly  to  review,  reinforce,  and  expand  student  knowledge  of  the  material. 
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curiosity  In  a student  and  yet  provide  enouah  InfSmnf-^^ “'““S' 
Content  introduced  In  such  a way  canbe  roviS  |ire°  • " '°  '’“"cst. 

specific  study  of  the  broad  concept  placordic  m ,Sl"-^^  course  whore  new  and  more 
amp  c,  students  c;in  be  introduced  very  ca-lv /n  i ro  i For  ex- 

in  tlic  property  of  a niatcrinl  can  altc^r  its  cl^c?ric>ii  that  minor  changes 

aspect  in  understanding  semi-conductor  loniniT  This  is  an  important 

for  beginning  Icamcrs  who  arc  still  tryine  to  s^ort  rttthcr  advanced  concept 

materia]  is  introduced  to  reinforce  insSu^r  on  " 

when  doping  is  introduced,  the  smdents  oS^  ^ ' conductor  and  insulators.  Later, 

of  what  occurs  in  the  eicctricnl  prSperties^of  semi  r r tjarlier  content  in  the  context 
Several  format  considerntio^n^were  ilaonf  ^t^Pttrities  are  added, 

mental  work.  First,  the  t.yia^basie 

for  the  students  fully  to  vrasp  the  intricacies  nf  Hi?,  f ^ content  per  lesson 

typically  -equirc  a full  period  of  Icereldfa^ 

that  the  student  has  to  wait  anywhere  from  over^lS.^  S T '"^terlal.  This  means 
time  to  confirm  the  theory  through  laboratory  or  four  days  before  he  has 

ing  situation  undesirable.  First  rhe  nrtf>nH«  r.  Several  factors  make  this  ieam- 
to  proH.  from  all  die  conten^Svfred  Ttte  10^0^ 

tween  presentation  and  confirmation  can  Increase  cLnf.?^r^^  the  several-day  lapse  bt 
missed  the  content  of  the  Initial  oresentaMni  ph  particularly  if  the  student 

more  than  thirty  years  that  distributed  p^ictlcc^fs^  more" 
of  massed  practice.  A textbook  witli  short  carefmh/  o^^^  ^''!. 
possible  for  a teacher  to  present  a flve-mrnut?‘‘m?m”i^^  ^''^^  ft 

time  for  laboratory  confirmation  of  Ihe  mateL^on  rhf  strategy  allows 

Beginning  students  in  a sublect  presented, 

have  a great  deal  of  difficulty  identifying  SSse  of  ty-electronics 

that  Identifies  the  particular  empha^sls®  of  eac^cLon  t=°"imon  format 

esson  coupled  with  a concise  prLcntotlonSSe  ?.  ^ overview  of  the 

Ing  efficient  learning,  in  addition  a potential  for  facilitat- 

enhances  the  learning  of  the  student!  Jiul^ th^ anrh^  throughout  the  book  continually 
appropriate  throughout  each  Jext.  developed  a common  format 

This  well-documented  fact^^Ss'^t^Ii^erad^  ?h  they  are  learning, 

relate  to  everyday  situations.  These  re^?llfrsm,nrio  u ""“'^t-ials  be  developed  which 
First,  they  make  the  content  -real"  andlnteVLtiS^  several  attractive  aspects, 

to  motivate  the  learner  to  understand  the  wavs  in^whirh  situations  can  serve 

and  electrical  devices  operate.  " which  many  of  the  everyday  electronic 

One  of  relevance  and  motivation, 

to  devices  h.  use.  Solid  state  devIcLnre^^ow^doSn^n^^  ^'^®,'"'*'®^^''^  important 

vacuum  tubes  occurred  first  In  the  hlsF^rv  nf  r.i?.  >?  ^ The  fact  that 

sufficient  reason  to  tench  them  first  Vncuum  certainly  docs  not  constitute 

electronics.  They  arV^t  so  Im  x/r Lt  0?^?^.  iinquesUonably  a vital  part  of 

either  be  ignored  or  slighted.  Moot adScLents  own  r -fln°^f  integrated  circuits  should 
^bc  radios.  These  same  young  people  see  adverrio^  rather  than  vacuum 

""Srti"reh“rr^^^  "f  integrated"^ 

of  Information  to  their  smden^’^  Vhe  km?wle^°^ 

effect  of  the  new  pressureron  s^hois  is  ^ is  well-documented.® The  net 

of  presenting  the  mformation.  The  LSors  wi??rJ  efficient  methods 

omit  needless  repetition.  in  electronics  for  ^ ^e  to 

require  an  audio  amplifier.  Amplified  hundreds  of  circuits 

are  required  merely  force  the  «?nlH#>r.^  i-«  J^serete  components  every  time  thev 

time  retards  advancement  ^o7t 

either  integrated  circuits  or  discrete  pre-wired  modules, 

necessary  loss  of  time  duplicating  SrSiTtTn^o  f®’  un- 

the  content  to  be  learned.  ® ^ functions  that  are  necessary  but  not  part  of 

and  wmSlixi"^  of°*n  ^ort°er^ 

ma^rlnls  appear  to  have  been  wrme„n>n.-ee.tf.e  avXfi  ^ 
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of  the  students.  The  authors  favored  an  approach  that  fit  the  hardware  to  the  needs  of  the 
software.  In  addition,  the  hardware  should  be  low-cost  standard  equipment  whenever 
possible.  A limited  number  of  parts  obviously  keeps  the  cost  low.  More  important,  it 
reduces  the  confusion  and  need  for  instruction  in  the  use  of  the  new  components.  Care- 
fully-designed laboratory  activities  that  use  standard  parts  in  simple  and  complex  cir- 
cuit experiments  reinforce  the  knowledge  about  components,  theory  and  circuits. 

In  summary,  the  basic  premises  used  by  this  group  were  based  on  their  experience 
in  teaching  and  on  their  desire  to  develop  relevant,  motivational  materials  using  today’s 
content  for  today’s  youth.  One  of  the  guiding  principles  of  the  group  has  been  to  develop 
materials  that  increased  thepossibilityof  success  and  diminished  the  likelihood  of  failure. 
Every  attempt  has  been  made  to  take  advantage  of  the  most  recent  thinking  in  the  psy- 
chology of  learning.  The  task  has  been  long  and  arduous,  but  thoroughly  rewarding. 

Mr,  Suess  is  on  the  faculty  at  Purdue  University,  Lafayette,.  Indiana. 


Introduction  to  the  development  of  a systems 
approach  in  electricity /Electronics 

James  T.  Ziegler 

The  theme  of  this  convention,  Man-Society-Technology,  is  very  significant  for  the 
presentation  atthis  session.  In  electronics  we  are  working  with  fiiture  men  who  will  create 
a society  based  upon  technology.  Just  as  technology  is  changing,  so  is  education.  Our 
schools  are  producing  highly- intelligent  students  who  expect  intelligent  treatment.  This 
may  sound  good,  but  we  all  know  that  many  of  these  students  are  reluctant  and  are  changing 
many  practices  in  education. 

From  this  changing  educational  scene,  two  problems  present  themselves  to  electriclty- 
electronlcb  education. 

Problem  one- -technology.  Each  tick  of  the  clock  brings  new  changes  in  technology. 
For  education  to  be  effective,  the  new  technology  must  be  taught.  It  is  the  now  and  the 
i^uture.  We  have  two  choices- -either  teach  everything  that  is  new  or  become  innovative 
in  our  teaching  methods. 

Problem  two--tradition.  Electricity-electronics  education  Is  unfortunately  strapped 
to  some  educationally-unsound  traditions.  The  present  methods  are  based  upon  the  ex- 
perience of  other  technologies.  These  methods  may  be  wrong  for  our  unique  body  of 
knowledge. 

Our  dependence  upon  math  is  another  tradition.  Presently  math  is  used  as  a sub- 
stitute for  a good  explanation.  The  relationships  that  exist  In  electricity-electronics  must 
be  exposed  for  their  full  meaning.  We  need  to  show,  explain  and  describe  relationships. 
What  Is  more  important— to  understand  the  relationships  or  to  work  problems  matlio- 
matically? 

In  addition,  our  instruction  has  been  traditionally  with  materials  that  do  not  reflect  the 
current  technology.  Effective  teaching  requires  the  use  of  modem  methods  and  materials. 

Electronics  is  great  because  of  the  import  i*it  role  it  has  played  in  the  progressive 
steps  of  our  society.  Although  it  is  a modem  toci,  it  has  a rich  and  unique  history.  But 
let’s  not  use  this  history  to  satisfy  the  social  studies  people  or  our  early  prophets;  let’s 
use  it  to  show  the  development  of  a great  technology. 

Is  die  educational  technology  of  our  times  reflected  in  our  methods  of  instruction? 
Example  one— In  electronics  we  speak  of  programming.  We  know  die  characteristics  of 
linear  and  branch  programming.  Yet,  our  materials  are  linear,  never  taking  advantage  of 
the  benefits  of  branch  learning.  Example  two— how  many  of  us  are  still  giving  hour-long 
lectures  to  students  who,  according  to  educational  research,  have  a twenty-minute  atten- 
tion span? 

The  problems  created  by  technology  and  tradition  call  for  a fresh  solution,  a change. 
Electricity-electronics  is  technology.  Let  it  take  its  place  as  a Justified  lender.  Let 
electricity-electronics  education  be  a leader. 

The  key  to  the  change  can  result  from  a very  simple  obs  ^rvation  of  learners.  A young 
child  walks  over  to  a unit  and  turns  a switch.  Soon  a picture  appears.  That  child  has 
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that  T charactenstic.  TTtes^Tre  [hose  Tet^fe. 

the  scope  of  electronics  and  simplify  'the  teacMng  S°e'lectto?rcT^^  simplify 

We  are  advocates  of  this  method.  Who  are  we?  We  are  teachers. 


Mr.  Ziegler  teaches  at  West  Carrollton  (Ohio)  High  School. 


The  characteristics  of  an  electricity  / 
electronics  teaching  system 


Dalo  R.  Potrfc.'. 

teachSig°electr?nlcs^^^h^e^dM^  characteristics  of  the  systems  method  of 

tronic  teachinjr  svstemH^nnrt  some  generalities  about  all  elec- 

patterned  sequence  of  events  to  follow.  “nu  equipment,  ana  a 

and  as8®i8t^him°I^^^^  ^ of  personal  services  for  the  teacher  to  guide 
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for  iSu-^h  Th=  BEST  sVem, 

uni.^e“c-hartte^“/r.c^  Z'f^^  ^rnZ7ZHf  ”por“a» 

r^sX' “ insmictonTdevicfas  Sas 

"mlni-lecnira”  insXl  of  “a  tta.u! 
hour-long  lecture-demonstration  sessions.  The  BEST  system  really  teaches  con- 
cepts Instead  of  Just  giving  lip  service  to  them.  This  is  done  by  using  a solral  leaminv 

cXmlflS^a’fu.dSrJ'  electricitydealing  with  aonrcea,  conductors! 

The  leseon  discussed  here  is  dealing  with  the  concept  of  control  and  electronic 
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achieve  some  form  of  control.  An  explanation  of  such  things  as  trans- 
formers, rectifiers  and  filters  is  included  in  this  presentation.  In  this  lessL  vL  must 

orcon?roT  T^ree^fm^rff  striving  to  develop  a conceptual  understanding 

Of  control.  Three  simple  analogies  are  used  in  the  experiment  to  demonstrate  the  fimc^ 

°n  *ese  control  devices.  A simple  telescope,  a marble  in  a Sloon  ^ 
loons  and  a hollow  tub«j  are  the  equipment  needed  for  the  lesson.  The  telescope  shows 
The  ® enlarged  as  correlation  for  the  function  of  a transformer 

Jer  inflated  balloon  very  readily  demonstrates  the  action  of  a recti- 

th  balloons  on  the  ends  of  a hollow  tube  show  the  principle  of  filtering  After 

as  a base  of  understanding  for  further  study  of  actual  circuit  components. 

ft,’  yon  have  a general  idea  of  the  lesson  content  involved,  1 will  point  out  some 

Sstfnct^^ecrions^°V^^  example,  is  diWded  into  five 

fho  1 ► sections.  The  first  three  parts  of  the  lesson  are  considered  as  the  text  while 

?anif  "’**  “ activity.  I^r,  o„rlS’tax“  I 

and  rn  function  is  to  tie  this  lesson  to  other  lessons  for  continuity 

^ generalises  about  the  subject.  This,  in  a sense,  is  used  to  open  i: :e  door 
fhf  which  is  called  the  focus.  Its  purpose  is  to  point  out  specific 

tolngs  that  the  student  needs  to  know  about  the  exploration  section  of  the  lesson  The 

Sicuss^JboS  ‘*°™  things  he  would  like  lo 

^4  lesson  starts  witii  a "mini-lecture  discussion  session"  for  the 

tloned^in  class  period.  At  this  time  the  instructor  may  discuss  things  men- 

am/i  the  text,  answer  stucent  questions,  or  go  over  specific  points  that  will  assist  the 

br^e  «plora'aon  or  VcUvltierseSo^  Lei 

®P"^ent  to  perform  the  experimental  part  of  the  lesson.  This  may  involve  such 

taking,  sending  out  coded  messagei:  to  a parmer,  con- 
aV^Ho  ® stereo  sound  system  or  observing  an  oscilloscope  waveform  at  key  test  points. 

conclusion  of  tlie  experiment  the  deduction  section  is  to  be  completed.  It  involves 
fe«f  n answering  questions,  analyzing  data  and  formulating  key  ideas  about  ±e 

thinkteg  atoSTe  leS5n."^"''°"  ptirposely  designed  to  get  the  student  to  formulate  his 

mam^If lessens  are  then  combined  into  a common  block  of  instructional 

claS^essi(^^  approximately  five  to  fifteen 

Krt  sessions.  At  the  endof  a specific  instructional  block,  a summarv  lesson  is  inserreH 

which  does  not  have  a lab  activity.  The  instructor  may  use  thtedme  10^80^^^^ 

larSe'^to  introduction  to  the  next  block  of  instruction  or  additional 

finish  lessons.  Several  of  these  blocks  are  then  tied  together  into  a nine- week 

wlte  four  nine-week  units  are  formed  irL  a semester  packagt 

with  four  units  designed  for  a two-semester  program.  The  entire  eight  units  form  a 

L Klrnti™.'  “"P*  tor  schools  Interested  in  a 

Mr.  Patrick  is  on  the  faculty  of  Eastern  Kentucky  University,  Richmond,  Kentucky. 


W^Hat  th©  systoms  approach  will  do  for  you 

William  Edward  Dugger,  Jr. 

article  ®^*)°'^Iedge  input  overload  of  teachers.  In  a recent 

lowing  data^r^rtste^^  entitled.  Computer  Software  is  New  Frontier",  tlie  fol- 

, research  and  development  work  conducted  by  the  human  race  since 

the  of  history,  about  one  half  has  been  acconriplished  since  1950, 
alive^*  scientists  In  the  history  of  the  world,  about  70  percCTt  are  ctnl 

In  1960  a total  of  $13  billion  in  research  and  development  generated  60  million 


SSb?cado“'”‘“‘  requiring  55,000  journals  In  60  languages  for  its  total 

AnH  accumulation  of  scientific  data  is  doublinK  every  8-1/2  vear«3 

And  the  indexing  of  this  data  falling  behind  che  rate  of  acoimulation 

irss  s;™  ffi  Ksrs'cssr.Ssi — 

Crime,  pollution  of  our  environment!  decav  of  nnr  ®^®riences  continuing 

tlon  to  completers  set  of  tasks  fer  dSS  put^^^^  andpeople  for  cooperative  cpera- 

suchrL1S»-e^- 

es«s?™sE§h#=^ 

“'"Pdn^nrs 'or  homaLTb"e'Sar*7or  MvSSL\l%t° 
A^ght  out  in®evei^"derair‘'  A^mSHium  of  smdent  taterS^”holld’’be™^^ 

« c -r  p^j?SHr - 

thought°in‘’the  system  for  teaching  should  develop  analytical 

d^STalcei  wlthKunSSnSKf  ”h°af ,f P“P‘>=  “ beSmi 

nlque^‘ useSll?SuSon  Si?^^  Brune^oi^l?^^^  successful  teaching  concepts  and  tech- 
opment  and  desi^  S tSe  system  implemented  in  the  devel- 

generalizations  fundament^  to  the  sublect  As°thp°^  ^ spiral,  represents 

become  more  specific.  At  eaSltel  decreases  in  size,  the  topics 

so  that  it  is  a combination  of  review  ^Sd  n^w  mater^i  ^^esented  in  a new  manner, 

multimeter  would  li  sufflSent  33°*^ Drime°S®ea  decided  that  a low-cost 

The  oscilloscoDe  we  Heririon  ^ the  prime  measuring  instrument  for  the  first  year. 

a£~P  ™ 

^^e  authors  now.  1„  the  bo,^  that  they  wlU  be  made  available  to  the  public  at  a later 
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The  power  supply  designed  by  the  authors  Is  functional  on  all  experiments.  Also  the 

double  r,s  the  experimental  components  In  the  power  supply 
experiment.  The  meters  In  the  power  supply  (voltmeter  and  ammeter)  are  wired  in  such 
a manner  that  they  are  used  not  only  to  meter  the  power  supply  but  also  as  basic  meters 
tor  other  non- power- supply  experiments  In  the  course. 

In^the  system  that  authors  developed,  the  experiments  were  designed  to  be  "open 
ended  , to  give  the  students  the  opportunity  to  arrive  at  more  than  one  deduction.  The 
essons  were  designeu  to  tell  the  pupil  how  to  do  something  as  well  as  why  he  should 
The  proper  use  of  electronic  Instruments  was  designed  into  the  system  liiFons.  rather 

than  assuming  that  the  pupil,  by  some  magical  power,  should  know  how  to  make  electrical 
m s uremen  ts . 

The  system  was  designed  in  9-week  Increments  so  that  school  systems  could  expand 
the  program  after  It  was  Initially  established.  ^ 

The  tocher  should  have  a minimum  of  daily  preparation,  since  he  gives  a "mini” 
^sson  of  10-15  minutes.  The  Teacher’s  Guide  should  help  the  beginning  teacher  who  has 
been  assigned  electricity  and  electronics  straight  out  of  college. 

mlarld  ^tlll  In  Its  infancy.  Peter  Drucker  once  pos- 

tulated that  education  was  an  "organization  of  Ignorance”.  Organization  of  our  ignorance 

requires  a systematic  review  of  what  must  be  learned,  developed  and  tested  If  wV  are  to 
understand,  use  and  improve  education, 
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Electric  motcnr  dynamometer  testing 


Leigh  Bernard  Weiss 

Impoitance  of  electric  raotors  to  a technological  society  Is  evidenced  when  one 
inspects  consumer  goods  and  industrial  lower  requirements  of  today. 

Problems  may  arise  when  the  eatcator  has  to  relate  the  concepts  and  theories  of 
''®loP^^"dersmnding.  it  is  acivantageous  to  have  not  only  software  (test 
Sstrumente^^^^™^  charts)  but  also  the  hardware  (motor,  dynamometer  and  measuring 

this  demonstraUon  to  acquaint  you  with  some  of  the  fundamental 
O;t>erationai  characteristics  of  motor  cesdng. 

Gffleral  description.  The  electric  momr,  by  definition,  converts  electric  energy 

e"=gy-  -ftere  are,  of  course,  sSVeqSeSS 
A electrical -which  manifest  themselves  m heat. 

A motor  which  is  connected  to  no  load,  but  wMch  Is  running.  Is  doing  no  work  other  than 
naoying  Its  own  rotor-masF  hrough  a circumferential  distance.  The  load  of  a motor  con- 
sists of  counter  torques  xh^c  tend  to  oppose  the  rotation  of  the  moving  parts  of  the  moto  r. 
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As  the  load  on  most  motors  varies,  there  tends  to  be  a change  of  speed,  and  a corre- 

r®®  r is  doing.  An  understanding  of  *ele 

(.hanges  is  of  particular  Importance  and  interest  to  the  student.  ” 

current  motor  is  comprised  of  three  sections:  the  stator 
(field),  the  rotor  (armature)  and  a commutator  (rotary  switch).  (See  Figure  i.)  Attractine 
and  repelling  magnetic  forces  between  the  field  and  armature  cause  motion. 


Figure  1 


o 
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Changed  by  altering  the  field  strergth  or  varying  the 
voltage  applied  to  the  armature,  which  Is  an  electro  magnet.  ^ ^ 

vrindlngs  of  *e  armature  coil,  during  rotation,  cut  the  n agnetic  lines  of  force  of 
f result,  there  is  induced  in  the  armature  a current  which  flows 
in  the  opposite  action  from  that  which  excited  the  armature  (Lenz’s  Law).  This  reverse 

C4ricnt  is  knou  as  a counter  electro-motive  force,  or  Back  EMF. 

regu^tes  the  amount  of  current  dra'vn  by  themotor.  The  faster  the 
motor  spins,  Ae  higher  the  Back  EMF.  Consequently,  the  CC  motor  is,  to  some  extend 

IffecdvSr loS^^e'^^^^  increases,  and  RPM  drops,  the  Back  EMF  is  reduced,’ 

effectively  lowering  the  armature  resistance.  This  lowered  resistance  permits  ereater 
torque  tending  to  ove^ome  the  load.  (See  Appendix  A for  an  applied  actlvS 

AC  motors  vs.  DC  motors.  AC  motors  offer  a wide  range  of  advantages  over  nr 

safety  and  availability  of  power.  The  most  advantage-uS 

a f ^ ,5^  motors  are  where  large  torques  at  low  speeds  are  required,  and  great 
accuracy  of  speed  control  is  desired.  wuixcu,  ana  great 

applicatfoni.  motors  are  used  commonly  in  consumer  products  and  industrial 

o?*®  universal  (series)  motor  is  essentially  a DC  motor  with  a lamincted  armature 
core  for  reduction  of  hysteresis  and  eddy  currents  armature 

Synchronous  motors  revolve  at  multiples  of  the  appUed  voltage  frequency  The 
armature  of  a large  horsepower  synchronous  motor  must  be  excited  by  a direct  current 
source.  ^ external  source  of  power  to  bring  the  motor  to  operating  speed  must  be 

Small  non-exclted  synchronous  motors  are  used  in  turntables,  clocks  and  other 
tiniing  devices  Adhere  constajit  speed  is  imperative. 

D - pow^.  T^e  DC  motor  consumes  electric  power  in  relation  to  the  formula 

^ watts,  equals  the  voltage,  in  unit  volts,  multiplied  by  current,  in 
unit  aiTips.^  ^ 

motor  differs  from  the  DC  motor  in  that  power  consumption  is  effected  by 
dependent)  created  by  the  alternating  curr:;.it  power  source! 

Power  consumption  of  AC  motors  can  be  equated  by  understanding  the  re,  ationship 
of  apparent  power  and  true  power.  When  calculating  input  power  for  an  AC  motor 
measurements  of  fte  applied  voltage  and  current  are  multiplied.  Their  product  is  the 
,^°wever,  in  an  Inductive  reactive  circuit,  as  found  in  Ae  AC  motor, 
between  the  voltage  and  current  must  be  analyzed  to  equate  foe 
true  power.  The  equation  for  this  relationship  is:  True  Power  = E (voltage)  x I (current) 

X cosine  0.  This  equation  now  introduees  a new  dimension  to  our  calculations,  that  of 
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power  factor. 

,.--1  power  divided  by  apparent  power  equals  the  power  factor.  The  power  factor 

between  1 (a  purely  resistive  circuit  with  no  Back  EMF)  and  0 (a  purely 
inductive  circuit  with  maximum  Back  EMF).  In  brief,  power  factor  is  the  result  of  cir- 
cuit reactance  causing  a current  voltage  phase  shift. 

Matheiiiatical  calculation,  with  the  aid  of  instrumentation,  can 
i ^ consumption.  Further  investigation  into  motor  performance  is  neces- 

^ student  IS  to  comprehend  more  fully  the  energy  interchange  from  potential  elec- 
trical energy  to  kinetic,  rotary,  mechanical.  ^ P tenuai  eiec 

With  the  aid  of  the  dynamometer,  the  student  can  construct  a torque  and  horsepower 
.hereW°dBrivins  Thestudent  con  relate  his  (Indlngs  to  total  input  power, 

^ explanation,  the  dynamometer  can  be  thought  of  as  a 

f first  is  the  load  cell.  Its  primary  function  is  to  apply  a 

form^if  (counter  torqu^to  the  output  shaft  of  the  motor.  The  load  may  be  in  die 

meminn^a‘fnw'"mh"  generator,  hydraulic  pump  or  an  eddy  current  break,  to 

mention  a few.  The  absorbed  energy  is  dissipated  as  heat  either  directly  into  the  atmos- 

a heat  exchanger.  In  the  case  of  the  electric  dynamometer,  resistive 
loads  convert  the  energy  directly  to  heat,  which  is  then  dissipated.  W second,  the  meas- 

the  performance  of  the  testmotor.  The  revolutions  per  minute 
’ mrque  are  i.  o two  main  determinations.  ^ 

\otary  power  can  be  equated  as  circular  distance  divided  by  time: 

2^R  x KPM  = R X 2'^ 

60 


Distance 

Time 


60 


X RPM 


Therefore,  Power  = Force  x R x RPM 
Torque  (lbs. -ft.) 
Horsepower  - Force  x Distance 


60 


Time 


Power  = Torque  x RPM  x 


60 

(746  watts  = 1 horsepower) 

(1,  p.4,5) 

section  of  any  dynamometer  system  should  contain  measurement  instruments 
foi  evaluating  input  energy  consuincd  by  the  motor.  This  input  energy  can  be  compared  to 

efticicncy.  The  electric  motor  dynamometer  system  requires  three 
operational  parameters  to  b- measured  for  accurate  input  power  calculation;  input  voltage 
input  current,  and  the  use  of  a dynamometer  watt  meter  or  power  factormeS?  ^ ' 

Figure  elect todynamomeier  watt  meter  will  simplify  the  students'  calculations.  (See 


Figure  2 


W/}  r T5 


scriDed,  itis^n^com^Mnatiin^  con.sLrnptjon  of  the  motor.  Firicfly  de- 

field  of  a low  resistance  currS.;  co^I  t • ntngnctic 

across  the  circuit  and  tlie  total  curreir  flow  T'u^  take.s  advantage.'  of  the  voltage 

ing  the  actual  (true)  Pow^'ionsumSn"  — uu^- 

coil  IS  proportional  to  the  applied  power-  thc'  n i^e 

automatically  cotnpensated  in  the  nictor  Vc ' heovc'c-n  cun  v,t  and  voltage  is 

involve? i^mot^r  aL^^ses  ‘™^vSve^  c;...  become  quite 

of  not  only  electric  enS^converto-?d^^^^^^^^^^^^  v.li  unu.uhtcdly  further  his  understanding 
tated  analysis.  convcitois  (moiots)  but  ai.so  of  the  importance  of  ’ mtntmcn- 

g"  - vane rc^Ing  rhe 

masses  at  prescribed  velocities,  i.o.,  ksirn  id  d’.f  tiie'lf I'.i's'd  'arise 

equipment.  (See  Appendix  13  for  related  class-  .imivity.)  ' ' handl.'ng 


Ai’PhlNDIX  A 


Ut  LUC 


A.  Objective(s) 

I'  ?°  ffp^ssrate  tile  function  of  counter  tlMF  in  tlio  fX'  motor 

B.  Ltel?afi'aTd/or  “ ""  “ 

sStSri^  fsTaii  hib^^ss'rr 

Ammeter  (0-3) 

Flash  light  bulb  (GE  #47) 

Necessary  hookup  wire 
SPST  switch 
Procedure 

1.  Set  up  the  circuit  using  the  above  components,  (See  Figure  1 .) 


2. 

3. 

4. 

5. 

6. 


2.  Observe  and  record  the  following; 

a.  Witli  the  switch  closed,  unloaded  motor: 


b. 


Name 

1.  Load  condition  in  % 

2.  Voltage  of  power  supply 

3.  Ammeter  reading 

4.  Brilliance  of  light  bulb 

5.  Power  input  (in  watts) 

6.  Resistance  of  armature 

With  varying  loads  (from  0%  to  10097  V 

1.  Load  Condition 

2.  Supply  voltage 

3,  Ammeter  reading 

4,  Brilliance  of  light  bulb 

5,  Power  input  (in  watts) 

6.  Calculated  armature  resistance 


Symbol 

L 

^m 

^^L 

Pw 

Kn 


L 

Es 

P^ 
^ w 

Ka 


Reading 

None 


Hi  Med  Lo 


0%  (no  load) 
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Name 


Symbol  Reading 


1.  I^oad  condition 

2.  Sapply  voltage 

3.  Amina 'er  reading 

4.  Brilliance  of  light  bulb 

5.  Power  input  (in  watts) 

6.  Calculated  armature  resistance 


L 

Es 


^ w 
Ra 


50% 


1.  Load  condition 

2.  Supply  voltage 

3.  Ammeter  reading 

4.  Brilliance  of  light  bulb 

5.  Power  input  (in  watts) 

6.  Calculated  armuture  resistance 


L 

Es 

Im 

Bt 


w 


100% 


3.  From  your  observations  answer  the  following  questions: 

a.  What  was  the  effect  of  loading  a DC  motor 

with  respect  to  armature  resistance,  armature  current, 
motor  RPM,  Back  EMF  and  input  power? 

b.  Explain  why  Back  EMF  is  a function  of  RPM. 
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APPENDIX  B 

Materials  Handling  Problem 

A.  Objectlve(s) 

1.  To  acquaint  the  students  with  electric  motor  application. 

2.  To  have  the  students  experiment  with  dynamic  mechanisms  (l.e.,  reduction  gears, 

3.  To  introduce  the  students  to  concepm  of  system  engineering  (design,  planning, 

fabrication  and  testing).  ' 

B.  Materials  and/or  equipment 

1.  An  electric  motor 

2.  Necessary  tools 

3.  Motor  dynamometer  with  electric  instrumertation 

4.  Construction  materials  (l.e.,  wood,  metal,  cardboard,  paper,  cloth,  rubber  inner 
tubes) 

5.  Measuring  instruments,  stop  watch,  voltmeter 

C.  Procedure 

1.  The  nature  of  the  problem:  The  class  is  to  break  into  groups.  Each  group  is  to 
solve  the  following  problem: 

Design  a material  handling  system  that  will  move  the  most  amount  of  weight 
with  the  least  amount  of  energy  expended,  the  longest  distance  in  the  shortest 
time. 

A formula  for  evaluation  of  the  solutions  is: 

Weight  in  lbs. x Distance  in  feet 

(watt  X seconds  x (time  of  operation 

input)  in  seconds) 

This  formula  would  yield  a factor  for  comparison  of  each 
group’s  performance. 


2.  Other  criteria.- 

groups  may  select  any  material  to  move, 
xhe  apparatus  must  not  destroy  itself  while  functioning, 
material  moved,  or  apparatus,  may  not  have  to  be  of 
practical  value.  (Rube  Goldberg) 

A time  limit  j.iust  be  set. 

Criteria  for  failure  must  be  set. 

3.  Observations 

class  working  soluUon 
f4?ua§vr£„rmulaf°'”‘*'“  tor  the 


b. 

c. 

d. 

e. 


Mr,  Weiss  teaches  at  Glassbcro  (New  Jersey)  State  Coll 


ege. 
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the  federal  government 


Understanding  Federal  educational  policy 

^/ic•rshQll  Schmitt 

Unlce'ilTta?e^‘'tirrersS'^oi^'^^^^^  Gc/?*  'h''  P^'^Ple  In  tlic 

procedures  into  practice;  (2)  eliminate  faikirii  wf^h  1^'  i^^tviictlonal  materials  and 

advonmgcd;  and  (3)  provide  adcciurtn  iSouraa  In  '5’  "t  'In-'  dls- 

The  Federal  ^ 1 it^souiccs  in  xcliitlon  to  educational  need. 

Rather,  it  has  developed  over  *thc  vTuVs  V^comn^ in  u haphazard  fashion, 
accountability,  botli  internallv  andL?rrn«iiv  '^'^vclopmcnt  and 

development  and  accountability  include:  performarK  c 

outside  technical  assistance  fmanacement  cviimK  community  involvement, 

JS  deficiencies  in  rca.ling  and  in  oUk  i-  basic 

m#*nr  f drastic  improvements  in  tlie  stracum' 

ment  of  our  educational  system. 

(4)  Improve  vocational  education  in  quality  and  status 
5 Extend  opportunities  for  post-secondary  cducarion 
n\  rnimrn'Trc^^  quality  of  teachers  and  of  teadiinj^ 
adeqL'cy  ot"‘X-ai?uC  “systcnt"“''“" 

II  raiminate  Ae*Lse"1?atSL‘’M' '‘'l'’«aty  luoup,s. 

these  goals.  ‘ P y u big  part  in  assisting  the  government  to  achieve 

posal  development,  for  obta^ing"Fc^rat^L*m^  l ederal  government  is  that  of  pro- 

plementing  innovative  educational  programs  developing  and  im- 

should  include:  (1)  documentation  of  ifocd  <'fsnrci'  Influencing  proposal  development 

(2)  development  of  I prosSs  of  the  problem  ”i«ney); 

a^nd  help,  suggest  Procedures  for  solutions  ^ «uggestians 

Federal  regulations  and  guides  fthrourh  vm’it- cost  , (3)  obtaining  of  tlie  related 
USOE):  (4)  determlnauon  of  the'sKsfFodo«T»lic!K”«ri‘ ‘V 

Federal  priorities;  (6)  adaptation  If  noqQihio  ^^termination  of  the  latest 

in  the  priorities);  and^  then  f?-)  eo’aho^  'inrl  Vr.  ^ Federal  need  (as  set  fortli 

procedures  are  kept  In  mlndl  you  ^^'in  have  a m ich  If  these  guidelines  and 

support  for  your  programs.  ^ 'ruich  hcttei  chance  of  securing  the  needed 


aJm inistration  niul  manacc- 


•i.-iiiULc  gicatci'  stability  and 


Industrial  arts  and  compensatory 
educational  progr  ams 


. . , „ ounn  n.  tjruce 

My  remarks  will  be  confined  nrlminlv  r,,  , 

which  are  (loealble  through  Federal  funds  under  ESI^a''’ 1 Ul'i" l'’'""  '''“''‘"''’"■'I  ri'oi;i-ams 
in  the  development  of  Tide  I projects  certain  pm„’t,s  numt  l.o  considered: 
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(1)  Identify  target  areas. 

(2)  Access  learner  needs. 

(3)  Establish  priority  for  servlccc  or  programs  to  be  provided. 

(4)  Plan  projects  or  programs  In  keeping  with  the  needs  of  the  educationally  deprived 

(5)  Submit  project  application  forms  to  the  State  Educational  Agency  for  review  and 

approval.  ® atiu 

(6)  Project  operation. 

(7)  Evaluation  and  dissemination  of  information. 

successful  Title  I project  planning  and  operation  Is  to  remember  that 
Title  I funds  are  provided  for  the  support  of  compensatory  educational  programs  for  the 
disadvantaged.  This  Is  categorical  aid  provided  by  the  US  Congrejss,  and 
these  funds  must  be  expended  for  the  purposes  intended. 

In  reviewing  project  applications  at  the  State  Educational  Agency,  we  look  for  certain 
Jaracterlstlcs  which  would  reflect  a program  that  Is  compensatory  In  nature.  In  making 

the  folio  wing  questIons:(l)  Have  the  pupils  been  properly 
identified  and  tlielr  educational  deprivation  determined  on  the  basis  of  hard  data?  (2)  What 
Instructional  method  Is  proposed,  and  how  does  this  method  differ  from  the  method 
normally  found  In  the  regular  classroom?  (3)  Will  supplies  and  materials  be  utilized 
which  are  related  to  the  interest  and  achievement  level  of  the  students?  (4)  Has  the 

sufficiently  low  so  that  each  student  will  be  assured  of  the 
Individual  anentlon  that  he  may  need?  (5)  Has  the  applicant  district  defined  and  clearly 

project,  and  Is  there  adequate  provision  for  evaluation? 

T^e  development  of  compensatory  educational  programs  funded  through  E5E  A Title  1 
Is  a challenge  to  each  eligible  school  district.  The  subject  or  service  areas  which  may  be 
utmzed  In  providing  compensatory  programs  for  disadvantaged  children  are  unlimited. 
The  extent  to  which  a subject  or  service  area  becomes  Involved  In  the  compensatory  pro- 
^ ^ directly  dependent  upon  the  interest  and  effort  of  the  administrative  and/or  In- 
sttuctxonal  personnel  who  work  within  the  district  service  area.  The  operation  of  Indus- 
trlal  arts  programs  as  a component  of  Title  I projects  has  not  been  extensive  in  the  State 

projects  In  operation  in  some  of  our  school  districts 
which  would  reflect  the  desirability  of  offering  Industrial  arts  educational  opportunities 
as  a phase  of  the  compensatory  program.  On  the  junior  high  school  level,  the  Industrial 
arts  compensatory  program  may  be  Identified  and  offered  as  a distinct  subject  or  service. 
On  the  elementary  level  the  Industrial  arts  program  may  be  offered  as  an  integrated  part 
or  as  a means  of  generating  interest  for  the  total  compensatory  program. 

Dr.  Bruce  is  l irector  for  Title  I ?SEA,  State  Department  of  Education,  Frankfort,  Kentucky. 


Industricd  arts  in  Federally-sponsored  research 

James  R.  Hastings 

a.iri,  a<^ption  of  the  Cooperative  Research  Actin  1954  and  the  subsequent  funding 

nf  Title  IV  of  The  Elementary  and  Secondary  Education  Act 

amentoents,  educators  in  all  subject  matter  fields  and  levels  have  been 
fu^d^g  opportunity  to  make  use  of  a tremendous  financial  resource  through  Federal 

hv  the  US  Office  of  Education  attempts  to  help  Improve  education  Is 

u®u  r'oaoarch  and  research-related  activities.  To  accomplish  this,  the  Bureau 
established  to  review  proposals,  approve  projects  and  administer 
SlFrMif  Aroughout  the  country  through  Its  various  divisions.  The 

cMifm  ThJ  ff  dMsIons  to  process  proposals  and  monitor  contracts  and 

KnJivP  Elementary  and  Secondary  Education  Research,  Compre- 

S.hnninm,  Vocational  Education  Research,  Higher  Education  Research,  Information 
Technology  and  Dissemination  and  Educational  Laboratories,  Small-project  research 
projects  are  administered  through  the  regional  centers  and  laboratories.  A very  comore- 
Mc"n«f  various  divisions  and  research  agencies  Is  contained  In  the 

US  Office  publication.  Office  of  Education  Support  of  Research  and  Related  Activities  (17) 
in  spite  of  the  provision  made  in  the  US  Office  of  Education  for  the  promotion  and 
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support  of  resea«:h,  the  truth  of  the  matter  is  that  there  is  a great  paucity  of  iinded  re- 
search  in  industrial  arts.  Rowlett  (12),  Evans  (5),  Strickler  (14)  and  Suess  (15  comment 
tha^  f apparent  reasons  for  the  limited  amount  of  research  in  our  field  beyond 

that  which  is  done  for  academic  degrees.  They  also  indicate  the  crying  need  for  more^and 
better- quality  research  and  the  favorable  trends  which  seem  to  be  developing. 
ra\ro  extent  to  which  industrial  arts  personnel  have  attempted  to 

compilation,,  5 r”s?arch 

able  T??-  i Cooperative  Research  Act  he.s  been  avail- 

V,  ^ following  facts  serve  to  illustrate  and  emphasize  the  limited  use  which  our 
field  has  made  of  Federal  research  funds.  use  wnicn  our 

u directory  of  Cooperative  Research  studies  completed  prior  to  1966,  listing  several 

Srstrickrr  Hi  S’T9finTh®°"f  artsstuSy.  In  Ste  report  frim  lm®C  Jenter 

Jacobsen's  (8)  investigation  in  1966,  co^Trfng  So 
studies  in  industrial  arts  teacher  education.  Included  only  five  funded  studies  The  most 

SnlT  JnS°"n^e''?,  Sueee  (7),  put  out  by  tbe'^  ERIC  ClearInS,ou«  fo?  V?ca- 

and  Technical  Education  at  Ohio  State  University,  includes  approximately  220 
studies,  only  three  of  which  are  Federally-funded  through  1969.  ^ 

Since  funding  for  innovative  programs  can  be  obtained  through  Title  III  of  the  ESEA 

n/rhP  Am projects  listed  in  Pacesetters  in  Innovation.  1966-69  (21)! 
Of  the  600  studies  listed,  1 found  only  three  related  to  industrial  arts.  Two  of  these  were 
in  elementary  school  industrial  arts. 

few  funded  ^search  studies  have  not  been  reported,  no  doubt  due  to  tiie  final  re- 
amroxtoatelv^lV^^in^^T^  otherwise  reported.  Since  1963  there  have  been 

$200,00^thriugh  the  uS  Offlcl!'®  1"  amounts  ranging  from  $3,776  to  over 

researches.  In  reviewing  the  funded  studies,  the  distribution  of 
purposes  of  these  projects  is  reflected  in  the  table  below; 

Subject 
Curriculum 
Plastics 

Skill  Envelopment 
Ind.  Arts  - Voc.  Ed. 

Teacher  Education 
Culturally  Disadvantaged 
Media  and  TV 
Elementary  lA 

priorities  which  influence  Federal  funding,  which  Dr.  Schmitt  has 
make  i imme^ately  see  several  areas  of  concern  where  industrial  arts  could 

mal^  a definite  TOntribution  and  where  we  might  well  direct  our  attention  in  developing 
proposals  for  Federally-funded  projects.  I am  referring  to  such  subjects  as;  Teachinf 
the  slow  learner,  instructing  the  inner-city  student,  teaching  the  culturally  disadvantaged 
^d  demonstration  projects  which  will  generally  raise  the  level  of  our  educational  program 
both  in  content  and  methodology.  ^ 

have  been  made  available 

though  Federal  funding  for  research  and  development  in  all  areas  (10).  This  trend  sup- 
ports some  of  the  inclusions  and  recommendations  emanating  from  the  National  Con- 
ference on  Research  in  Industrial  Arts  (15),  which  states  that  we  are  in  great  need  of  re- 

demonstrate  effective  means  of  applying  some  of  the  new  cur- 
i i iT  theories  as  proposed  by  DeVore  (3)  and  others.  (Although  we  are  in  great  need 

interdisciplinary  and  can  produce  new  theory,  we  are  also  somewhat 
like  the  old  ^rmer  who  said,  "Son,  don'trell  me  nothin’  more  about  farmin',  --  i already 
know  more  than  I'm  able  to  do.")  aireauy 

for  gplled  research  and  ^yelopment.  We  nave  only  to  look  at  the  annual  re- 
ports of  some  ofour  major  industries  to  realize  the  importance  attached  to  and  the  invest- 

and  development  which  requires  the  field  test  and  evaluation  of 
new  materials,  products  and  procedures.  Recent  articles  by  Turner  (14)  and  Earl  f4)  draw 

iefopmSi®  industry  and  education  ii  research  aid  S- 
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The  diagram  shows  the  relationship  and  Importance  of  the  effect  of  research  on  edu- 
cational practice. 


PURE  research 


I 


In  view  of  the  rapid  changes  which  need  to  take  place  in  our  field,  it  seems  obvious, 
in  view  of  the  evidence,  that  industrial  arts  needs  to  make  a greater  effort  to  obtain  sup- 
port for  many  more  pilot  and  demonstration  projects  which  can  be  evaluated  and  the  infor- 
mation disseminated  to  improve  the  practices  in  our  field.  This  can  be  accomplished  in 
part  If  we  submit  more  applications  and  proposals  to  the  Bureau  cf  Research. 

Contributions  of  funded  projects.  The  American  Industry  Project  at  Stout  State  and 
the  Ohio  Industrial  Arts  Curriculum  Project,  being  conducted  jointly  by  Ohio  State  and 
the  University  of  Illinois,  are  examples  of  two  large-scale  curriculum  development  proj- 
ects which  pi’omlJie  to  have  a major  impact  on  our  field.  These  are  examples  of  well- 
conceived  research  and  development  projects.  It  is  also  entirely  possible  to  have  small 
research  projects  of  under  $10,000  Winded  tlirough  regional  centers  which  can  achieve 
significant  results. 

The  Directed  Field  Study  in  Industry  for  the  Preparation  of  Industrial  Arts  Teachers 
project  (6),  which  1 directed,  was  extremely  successful  in  developing  a new  procedure  and 
set  of  experiences  for  identifying  concepts  of  industry  and  an  understanding  of  the  structure 
of  industry  in  the  minds  of  undergraduate  industrial  arts  majors.  The  true  significance 
of  this  study  has  not,  however,  been  fully  reported.  Its  significance  lies  in  the  process 
used  to  identity  industrial  concepts  and  then  use  these  for  developing  curriculum  units. 
The  accompanying  Figure  II  illustrates  the  structure  of  industry  used  in  conducting  the 
8-week  experience  for  our  students.  Figure  III  illustrates  the  transposing  of  curriculum 
development  elements  which  are  utilized  In  the  conceptual  approach  to  curriculum  work 
as  developed  in  the  project. 

As  I survey  the  present  situation,  one  of  the  major  challenges  to  our  field  at  this  time 
Is  to  carry  on  more  applied  research  using  the  theory  and  inlbrmation  we  presently  have 
to  prove  out  and  evaluate  some  of  the  ideas  and  theories  in  existence.  The  growing  body 
of  research  which  has  already  been  completed  by  industrial  arts  personnel  attests  to  the 
fact  that  we  have  the  interested  people  and  the  capability  to  carry  out  research. 

What  Is  most  needed  at  this  point  Is  the  preparation  and  submission  of  more  research 
proposals  to  support  needed  projects  to  give  us  the  time  and  independence  of  action  we 
need  to  accomplish  our  goals. 

REFERENCES 

(1)  American  Industrial  Arts  Association,  Federal  Aid  for  Industrial  Arts.  AIAA,  1201 

Sixteenth  St.,  NW,  Washington,  DC,  $3.75 

(2)  Corey,  Stephen,  “Perspective  on  Educational  Research".  SR  1.  Phi  Delta  Kappan. 

Fall  1969 

(3)  L'^Vore,  Paul,  “Discipline  Structures  and  Process:  A Research  Design  for  the  Iden- 

tification of  Content  and  Method",  Journal  of  Industrial  Teacher  Education, 

Winter  1970,  pp.  21-31 


COMMON 


FIGIWE  II 

ELEMENTS  GF 


iNOUSTRY 


INDUS niUL  ONCANIZATIOW 
AND  MANASCMeWT  I 


TNArHIHC  » 
•ETRAININC 

.CMNtOTCI 

MEtrAAE 

.KNSONNCL 

•CSEARCN 


CMNLOTMCNT 

c 

INDUSTRIAL 

NSrCHOLOGV 


‘ OCVCLONMCNl{ 

. RtOOUCT  I 
OCVCLORHEM1| 

RLANT  • 

ENCiNceniM 


industrial 

SOCIOLOGT 


'NANUTAcrUNC 

'RUN CHASING 

-SCHTDULING 

.Quality 

CCMTROL 


-coLLEcrive 

•ARGAINING 

‘UNIONS 

...MRLOYEE 

RCSRONSIRLE 

^ARRITRATION 

HEDIATIOM 


1 


-1 

r 


'COHRTROLLER 

.general 

ACCOUNTING 


XOST 

accounting 

«C?C CASTING 

Linventory 


I 


INDUSTRIAL 

ECONOHICS 


IjDENTiriCATION  OR  '^NfrrPTS  A APRTOPRIATE  INSTRUCTIONAL  ACTIVITY  I 


HISTORY  or 
LABOR* INOUSTRY 


TRADITIONAL  APPROACM 


Operations 

Proceaaea 

Materiala 

\ 

Tea«:«ier 


CONCEPT  APPROACH 


Concapta  of/about 
Indue cry 

V 

Teacher 


Figure  III 


o 

ERIC 


365 


359 


(4)  Earl,  Arthur,  “Applied  Research",  lAVE.  June  1968,  pp.  31-33,  46 

(5)  Evans,  Rupert,  "Introduction",  Status  of  Research.  15th  Yrbk.  ACIATE.  Bloomington. 

111.,  McKnight  & McKnigh.:  Publishing  Co,,  1966 

(6)  Hast^gs,  James  R,,  Field  Study  in  Industry  foi  the  Preparation  of  Industrial  Arts 

Teachers  (Final  Report  Vol.  I and  11),  Oswego,  New  York  State  University,  1967. 
p.  393  (ERIC  EO  018  671) 

(7)  Householder,  Daniel  and  Alan  Suess,  Review  and  Synthesis  of  Research  in  Industrial 

~ Educatioji,  2nd  Edition,  ERIC  Clearinghouse,  Ohio  State  University,  Colum- 
bus, Ohio,  1969. 

(8)  Jacobsen,  Eckhart,  "Research  Related  to  Industrial  Arts  Teacher  Education",  Status 

QX-  15th  Yrbk,  ACIATE,  .John  D.  Rowlett  (ed.),  Bloomington,  111.,  Mc- 

knight St  McKnight  Publishing  Co.,  1966 

(9)  Lawler,  Eugenes.,  "What  Research  Can  Mean  to  the  Teacher",  The  Journal  of  Indus- 

trial  Arts  Education.  Januaiy-February  1964,  p.  32 

(10)  National  Science  Foundation,  Federal  Funds  for  Research  Development  and  Other 
,,,,  Scientific  Activities  1967-68-69,  Vol.  XVIIl,  US  Government  Printing  Office. 

Rogers,  Everett  M.,  Diffusion  of  Innovations.  New  York;  The  Free  Press,  1962 

(12)  Rowlett,  John  D.,  "Securing  Funds  for  Researc;h  in  Industrial  Arts  Teacher  Educa- 

Status  of  Research.  I5th  Yrbk,  ACIATE,  Bloomington,  111.,  McKnight  & 
McKnight  Publishing  Co.,  1966. 

(13)  Rowlett,  John  D.,  "Sources  and  Procedures  for  Securing  Financial  Support  for  Re- 

search in  Industrial  Education”,  Journal  of  Industrial  Teacher  Education.  Fall 
1963,  pp.  17-21.  ■ 

(14)  S trickier,  Jerry,  Synthesis  and  Analysis  of  Industrial  Arts  Research.  1st  Edition. 

eric  Center  for  Vocational  and  Technical  Education,  Columbus,  Ohio,  1966 

(15)  Suess,  Alan,  National  Conference  on  Research  in  Industrial  Arts  (Final  Report), 

Center  for  Vocational  and  Technical  Education,  Ohio  State  University,  1969. 
Leadership  series  U20  (EO  029-986) 

(16)  Turner,  Lloyd  L.,  "R  and  D in  Industry  and  Schools".  Educational  Leadership.  De- 

cember 1967,  pp.  234-37  

(17)  US  Office  of  Education  Bureau  of  Research,  Office  of  Education  Support  for  Research 

and  Related  Activities.  1969  (OE  120Z5-B)  

(18)  US  Office  of  Education,  Regional  Project  Research  (Small  Project  Research)  App.llca- 

tion  Information,  July  1968  (OE- 12035)  Supt.  of  Documents 

(19)  US  Office  of  Education,  Research  and  Development:  Advances  in  Education,  fOE- 

12034),  Supt.  of  Documents,  $1.50  ’ 

(20)  US  Office  of  Education,  Small  Project  Research  and  Winning  a Research  Bid  Preprint 
/o,N  r,c  American  Education,  May  1968)  (OE-12033)  $.05.  Supt.  of  Documents. 

( i)  US  Office  of  Education,  Pacesetters  in  Innovation  (Title  111)  Supplementary  Centers  and 
Services  Program  (ESEA  1965) 

Mr.  Hastings  is  on  the  faculty  at  State  University  College,  Oswego,  NY. 


ihe  Vocational  Education  Amendments  of  1968 


Gerald  T.  Antonellis 

The  purpose  of,  the  Vocational  Education  Amendments  of  1968  (PL  90-576)  is  to  pro- 
vide  financial  assistance  to  schools  under  public  supervision  and  control  in  the  field  of 
vocational  education.  Funds  are  to  be  used  to  improve,  strengthen  and  expand  educational 
programs  d_e_signed  primarily  to  fit  Individuals  for  gainful  employment  in  recognized 
occupations. 

'^e  implementation  of  the  Act  in  Massachusetts  will  assist  schools:  To  maintain, 
extend  and  improve  existing  programs  of  vocational  education;  to  develop  new  programs 
of  vocational  education;  to  provide  part-time  employmentfor  youths  who  need  the  earnings 
from  such  employment  to  continue  their  vocational  training  on  a full-time  basis;  to  pro- 
vide  niore  vocational  education  opportunities,  for  persons  of  all  ages  in  aU  communities 
of  me  State,  which  are  of  high  quality,  realistic  in  the  light  of  actual  or  anticipated  oppor- 
tunities for  gainful  employment,  and  suited  to  the  individual's  needs,  interests  and  ability 


to  benefit  from  such  training; 

to  provide  vocational  education  for  persons  attending  high  school,  vocational  educa- 

or  left  high  school  and  who  are  available  for  full- 
time study  in  preparation  for  entering  the  labor  market,  vocational  education  for  persons 

stabiliX^  or^  ®"’^ored  the  labor  market  and  who  need  training  or  retraining  to  achieve 
stability  or  advancement  in  employment,  vocational  education  for  persons  who  have  aca- 
demic, socioeconomic  or  other  handicaps  that  prevent  them  from  succeeding  in  the  regular 
program,  construction  of  vocational  education  school  facilities,  ancillary  serv- 
Instrucrinnai  training,  demonstrations  and  experim(;ntal  programs,  development  of 

instructional  matei  ials,  program  evaluation,  research  and  guidance  activities- 

to  reaSh  Programs  in  general  (comprehensive)  high  schools 

ment  h ® served-care  to  be  exercised  not  to  duplicate  but  comple- 

ment  present  offexings  and  to  crossdiscipline  programs  (home  economics/business 
industrial  arts/business)  when  and  where  possible;  ^ * 

utilize  more  extensively  existing  vocational  education  facilities  by  making  them  avail- 
able to  high  school  students  from  both  public  and  private  sectors  on  a part-time  late- 
aftemoon,  early-evening  basis;  ume,  late 

specix'l  programs  for  potential  school-leavers- 

K.r  -secondary  programs  be  expanded  (clearer  and  more  definite  arrangements 
between  vocational  education  and  community  college);  ® 

adult  occupational  education  of  an  upgrading  or  transfer  of  skills- 
programs  for  the  disadvantaged; 

counselling  services  greatly  expanded  to  include  the  in-school  youth 
below  the  9th  grade  (primary,  elementary  and  junior  high  school)  and  adult  along  with 

guidancY^concept?^^  guidance  personnel  to  acquaint  them  with  vocational 

programs  for  handicapped  people  in  a cooperative  effort  with  other  agencies  who 
handle  same; 

provide  meaningfiil  research  and  implementation  of  same; 

programs  for  retraining,  and  exemplary  programs  (example:  pilot  program 
?nd  .‘’h  however,  it  is  new  to  System  - a Lw  way  to  (bridge)  between  sS^l 

and  earning  a living,  whereas,  innovative  must  be  new,  brand-new); 

personnel  development  (will  receive  prime  attention)  will  consist  of  programs  in 

teacher  ec^cation  where  a teacher  or  potential  teacher  will  be  able  to  obtain  training  and 
receive  a Bachelor  to  a Doctorate;  and  training  ana 

visors  development  programs  for  the  development  of  administrators  and  super- 

The  above  is  in  general  the  plan  for  the  next  five 
?PPR9  SnnnJ  ® Set  for  implementation  of  these  plans  on  annual  progression  basis 

(PPBS  Planned  Program  Budget  System).  Leadership  at  the  State  level  will  have  as  its 
primary  function  assistants  to  the  local  schools  to  implement  this  plan.  The  Administra! 

sS*  AcSSl9?9n"frL^r^  at  the  Smte  level  must  be  completely  altered  due  fo  SSapSr 

establishing  a Division  of  Occiipa- 
Education  within  the  Board  of  Education  designating  said  as  the  sole  State  Agency 
responsible  for  the  administration  of  Vocational  Education  in  the  Commonwealdi-  (Asso- 
ciate Commissioner,  Directors  of  Post-Secondary  and  Secondary  Education  Assistant 
Director  of  Wsadvantaged  and  Handicapped,  Coordinator  of  Comprehensive  High  School 
Programs,  Chief  of  Business  and  Office  Education.)  ^ 

(Definitely  the  present  staff,  with  depleted  numbers  and  inadequate  pay  scales,  is  inade- 
quate to  meet  the  mandates  of  this  new  law.) 

Kinds  of  activities  that  qualify. 

(1)  ^ylng  salaries  and  necessary  approved  expenses  of  local  school  personnel  in- 

mumng  teachers,  coordinators,  supervisors,  vocational  guidance  counselors,  teacher 
trainers,  directors  and  others.  ° teacner 

(2)  Acquiring  or  producing,  disseminating  and  evaluating  instructional  materials 
and  teaching  aids. 

(3)  Securing  necessary  educational  information  and  data  as  a basis  for  the  proper 

development  of  vocational  education  programs  to  insure  adequate  vocational  guidance 
and  counselling.  ® 

(4)  MaWng  occupational  studies  and  surveys  needed  for  the  planning  and  development 

of  vocational  education.  © ncvcaupnnsui 

(5)  Acquiring,  maintaining  and  repairing  instructional  equipment. 

er|c 
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(6)  Paying  necessary  costs  of  transportation  of  students. 

(7)  Conducting  work  experience  education  programs. 

(8)  Paying  approved  expenses  of  consultants  or  members  of  advisory  committees. 

(9)  Maintaining  adequate  programs  of  administration,  supervision  and  teacher  train- 
ing. 

(10)  Constructing  area  vocational  education  school  facilities,  which  include  paying 
for  interes;t  in  land  on  which  such  facilities  are  to  be  constructed. 

Agencies  eligible  to  apply  for  assistance.  A Vocational  Education  project  is  defined 
briefly  to  mean  a service,  a separate  course,  a sequential  combination  of  courses  arranged 
into  a special  vocational  cuiriculum,  or  one  or  more  vocational  curricula  offered  as  a 
vocational  education  program. 

Any  secondary  school,  community  college,  junior  college  or  school  for  adults  under 
public  supervision  and  control,  or  the  superintendent  of  any  regional  or  county  school, 
or  public  college  or  university  may  submit  an  application  for  approval  (special  forms  for 
contracts  with  private  institutions  will  be  available).  (Refer  to  addendum  at  conclusion 
of  paper. 'I 

Supplementary  funding  evaluation  system  for  Massachusetts  vocational  educational  pro- 
grams: (in  reference  to  approved  State  Plan) 

State  plan  (information); 

Fart  A «•  General  Provisions:  1.  Authorizes  appropriations  under  parts  B and  C. 

2.  Estimated  appropriation  $868,000  for  Disadvantaged  (Socioeconomically) 

Part  B - State  Vocational  Education  Programs  (Set-asides  - 409?.'> 

(1)  Estimated  appropriation  $7,703,500 

A.  10%  Handicapped  ($770,350)  to  wox'k  cooperatively  with  agencies,  organxcx- 
tions  and  institutions  concerned  with  handicapped  persons  (Vocational  Rehabilita- 
tion, Bureau  of  Special  Educationof  the  Department  of  Education,  Mass.  Associa- 
tion for  Retarded  Children,  Morgan  Memorial  Goodwill  Industries,  Jewish  Voca- 
tional Service,  Model  Cities  Programs,  State  F epartment  of  Public  and  Mental 
Health,  United  Community  Workshops,  Federal  Department  of  Health,  Education 
and  Welfare,  Division  of  Research,  Training  Programs  and  Educational  Services 
(of  same  HEW),  and  not  limited  to  the  above,  but  with  other  pertinent  agencies 
as  the  need  arises.) 

B.  15%  Disadvantaged  ($1,155.525)  persons  who  have  academic,  socioeconomic, 
cultural  or  other  handicaps  that  prevent  them  from  succeeding  in  regular  voca- 
tional education  programs  designed  for  persons  without  such  handicaps,  and  who 
for  that  reason  require  specially-designed  educational  programs  and  related 
services  or  both  in  order  for  them  to  benefit  from  a vocational  education  pro- 
gram or  consumer  and  homemaking  education.  The  term  includes  persons  whose 
needs  for  such  programs  or  services  result  from  poverty,  neglect,  delinquency, 
or  cultural  or  linguistic  isolation  from  the  community  at  large,  but  does  not 
include  physically  or  mentally  handicapped  persons  (as  defined  below)  unless 
such  handicapped  persons  also  suffer  from  the  additional  handicaps  described 
in  this  paragraph. 

Handicapped  persons:  Persons  who  are  mentally  retarded,  hard  of  hearing,  deaf, 
speech-impaired,  visually  handicapped,  seriously  emotionally  disturbed,  crippled 
or  other  health- impaired  persons  who  by  reason  of  their  handicapping  condition 
cannot  succeed  in  a regular  vocational  or  consumer  and  homemaking  educational 
program  without  special  educational  assistance  or  who  require  a modified  voca- 
tional or  consumer  and  homemaking  education  program. 

Disadvantaged  persons;  Agencies  or  organizations  and  institutions  concerned 
with  disadvantaged  persons--Public  Health,  Public  Welfare  Commission  for 
Blind,  Veterans  Services,  Mental  Health,  Department  of  Correction,  Division  of 
Youth  Services,  Division  of  Employment  Security,  Commission  for  Aging,  Com- 
mission for  Discrimination,  and  private  agencies  approved  by  the  Board  of  Edu- 
cation. (Disadvantaged  include  persons  who  are  socioeconomically  handicapped, 
inmates  of  correctional  institutions,  aged,  migrants,  juvenile  delinquents,  drop- 
outs, racial,  linguistic  and  other  minorities.) 

Part  C - Research  and  Training  in  Vocational  Education 
(1)  Estimated  appropriation:  $737,800 

a.  50%  reserved  by  USOE  ($368,000) 

b.  50%  to  States  - Mass.  ($368,000) 

Part  D - Exemplary  Programs  and  Projects 


appropriation  (two-year  availability)  $256,420 

a.  50%  reserved  by  USOE  ($128,210) 

b.  50%  to  States  - Mass.  ($128,210) 

F^rt  E - Residential  Schools 

(1)  Estimated  appropriation  $-0- 

HoiTiemaklng  Education 
(1)  Estimated  appropriation  $325,500 

economically-depressed  areas  or  areas  with  hio-h 

and  » help  toprova  home 

rSeSi^£isSol?£S 

ance  may  be  an  alte^ate  half  Hor/  ^ periods  and  school  attend- 

Na- 
tional education  (St^eliermy  SS^-SmedT  ” °>^  “nUnue  hie  voca- 

need's  com^'red  m all'occupMto^^^  o'?  a'Tmte“e“vS  “dSI  wilfbe^fm  “m” 
chusTOs  Division  of  Employment  Security-published  30-day  Job  openings  lIsT  ** 

iiii*wl*  ?SibfnaSSfS";:jmeln'???“£r°"  or  more  areas;  9 pts.  for  pro- 

a”ever"^!-i5‘’jSaaiiSi3^IS^^^^ 

consideration  will  be  eiven 'to  siimm#=»-  slight-3  pts;  and  none*0  pts.  Due 

released  time  to  conduct  special  nrocram  emnh^^*  teachers,  extended  employment  or 

programs,  etc.),  high  exoenditures  planning  new 

Additional  Initial  equipment  acquisition,  new  teachers!  «tc. 

pts,  schools  in  high  unemployment  (6^'^  depressed  areas  will  receive  5 

unusual,  innovative,  demonstrative  or^nilnt  ov  ^ P*^s,  and  programs  that  are 

pts.  ar4  reserved  ktov?  and  bewn^?o?  inl?^^^^^  (Therefore.  .20 

nated  can  only  receive  a maximum  of  80  pte.)  ^ ^ ('ieslgnated)  areas.  A school  not  desig- 

costs”  shall  be^dewrmlned'^bv  diWdtoff^rtTe  each  community  to  pay  vocational 

from  latest  published  reports  of  the  Mafsarhii^^^f  equalized  assessed  valuation  data 

srs;s#.7«f??srs 

pro-^^-"accord^ni^^r'^  programs;  valuation  and  per-student  expenditure  data  will  be 
S,7mS?lc?ru«!ra®s?„d"r^a7^^^^^^^  l"^etovmu  andcifias  o1 


Summary  of  rating  .gcale. 


Total  points  possible 
“ 30 

15 
15 
20 
80 


(1)  Manpower  Needs 

(2)  Vocational  Needs 

(3)  Excess  Costs 

(4)  Relative  Ability  to  P&y 

Total  Points 

(5)  Additional  Considerations 

Schools  in  economically  depressed  areas  5 

Schools  in  high  unemployment  areas  5 

Demonstration  on  Pilot  Programs  iq 

Total  Points  20 

Total  Points  Possible  iqq 

proposals  scoring  fewer  than  40  on  the  weighted  scale  will  receive  no  Federal  funds, 
and  they  will  be  so  notified  in  writing  by  the  Associate  Commissioner.  All  proposals 
scoring  above  40  points  will  be  funded  according  to  the  following  table; 


Score 

100 

90 

80 

70 

60 

50 

40 


% of  Federal  Funds 
100 
90 
80 
60 
40 
20 


30 

20 

10 

0 


No  Support 


A ratio  between  the  total  amount  of  money  of  all  proposals  scoring  above  40  points  and  the 
Federal  funds  allotted  to  that  specific  level  (secondary,  post- secondary, 
atlult-disadvantaged,  handicapped,  etc.)  will  be  determined.  This  ratio  will  then  be  applied 
to  the  percentage  shown  in  the  table  above.  This  table  is  subject  to  change  depending  on 
amounts  of  final  funds  appropriated.  ^ ® 

USOE  Instructional  Codes  and  Titles  — Office  Occupations  (14,000) 


14.0100 

14.0200 

14.0300 

14.0400 

14.0500 

14.0600 

14.0700 

14.0800 

14.0900 

14.1000 

14.9900 


Accounting  and  Computing 
Business  Data  Processing  Systems 
Piling,  Office  Machines  and  General  Office  Clerical 
Information  Communication 

Materials  Support,  Transporting,  Storing  and  Recording 

Personnel,  Training  and  Related 

Stenographic,  Secretarial  and  Related 

Supervisory  and  Administrative  Management 

Typing  and  Related 

Miscellaneous  Office  (Specify) 

Other,  NEC  (Specify) 


Definitions. 

Mult  yocationai  education,  Vocational  education  designed  primarily  for  employed 
persons  which  is  designed  to  provide  training  or  retraining  to  insure  stability  or  advance- 
merit  in  employment  of  such  persons. 

^tjpjl-l^yyi  servicers  and  aotivides.  Services  and  activities  necessary  to  assure  quality 
K c services  and  activities  provided  for  under  the  Act,  the  regulations  and 

the  btate  Plan,  such  as:  State  administration  and  leadership;  supervision  of  instructional 
programs  at  the  local  level,  including  vocpdonal  education  programs;  evaluation  of  pro- 
grams; training  of  teachers  and  other  program  personnel;  special  demonstration  and 
experi^mental  programs;  development  of  curricula  and  instructional  materials;  and  re- 
search related  to  any  of  the  services  and  activities  above. 

^ -Or  secondary  _8chool.  Does  not  include  any  grade  beyond  grade  12. 

Sj^eciqlized  secondary  school — A specialized  high  school  used  exclusively  or  primarily 
for  the  provision  of  vocational/ technical  education  to  persons  who  are  available  for  full- 
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preparation  for  entering  the  labor  market.  Fiesular  or  comorehenflive 
secondai^  school-A  high  school,  designed  to  meet  the  educatioHil  needs  of  you^  pS?id- 
ing  vocational  education  in  fields(s)  to  persons  who  are  available  for  full-time  Jtudy  in 
preparation  fo:  entering  the  labor  market.  Combination  soeclallzed  secondarv  schtSl  and 

scho^— A school  that  meets  the” criteria  for  specialized  secondalry 
school  and  for  a post- secondary  vocational  school.  ^ 

4^^  Junior  coH^egc.  A junior  or  community  college  which  provides  voca- 

to  lmmedlat?*2n^ni  the  supervision  of  the  State  Board,  leading 

to  In^ediate  employment  but  not  leading  to  a baccalaureate  degree.  ^ 

in  o^iftiona'?  a ^ university  which  provides  vocational  education 

^ ° ^ ^ fleld(s),  under  the  supervision  of  tiie  State  Board,  leading  to  immediate 
employment  but  not  leading  to  a baccalaureate  degree.  ® ° immeaiate 

one  o^Tdio^g’cl^gSlsr'^"-*'  wMchfaUs  Into  any 

(1)  A specialized  high  school  used  exclusively  or  principally  for  the  provision  of 
S’g  me  "aL^^r  ma^^^^^^  for^study^n  preparatioS  fo^enterf 

iSl:Sonal^edu?SHon  ^ exclusively  or  principally  used  for  providing 

education  in  no  fewer  than  five  different  occupational  fields  to  person! 
who  are  available  for  study  in  preparation  for  entering  the  labor  market,  or 

school  used  exclusively  or  principally  for  the  provision 
ava^^Sle°Srr  S^d^v® persons  who  have  completed  or  left  high  school  and  who  are 
f Jn  4^”^  V preparation  for  entering  the  labor  market,  or 

division  of  a junior  college  or  community  college  or  univer- 
H vocational  education  in  no  fewer  than  five  deferent  occupational 

fields,  Jnder  the  supervision  of  the  State  Board,  leading  to  immediate  employment 
but  not  necessarily  leading  to  a baccalaureate  degree.  employment 

^n  ar^a'^Sf  achool”  sh^all  be  available  to  all  residents  of  die  State  or 

ov  and  approved  by  the  State  Board.  In  the  case  of  a technical 

® ^ college  or  community  college  or  university, 

such  school  must  admit  as  regular  students  both  persons  who  have  completed  high  schcSl 
and  persons  who  have  left  high  school.  picteu  nign  scnooi 

homemaklng  _e_ducation.  Education  designed  to  help  individuals  and 
® impi^ove  home  environments  and  the  quality  of  personal  and  family  life,  and  hl- 
cludes  instruction  in  food  and  nutrition,  child  development,  clothing,  houslngf  family  rela- 

?nrf  of  resources  with  emphasis  on  selectioif,  use  and  care  of  gooL 

and  services,  budgeting  and  other  consumer  responsibilities.  ® 


Stofe^-Massachtssetfs 

Table  1 

Fiscal  Year-1970 

Estimated  Allocation  of  Funds 
for  State  Vocational  Education  Proarams 

P rog  ram/Pu  rpose 

Total  Funds 

Federal  Funds 

State  Funds 

Local  Funds 

Part  B State  Progroms 
Secondary  ^ 

1 nn  nnn 

$2,100,000 
1,155  525 

$10,000,000 
7 ^nn  nnn 

$30,000,000 

Post  Secondary 

IUU,UUU 

6,155.525 

Adult ^ 

Disodvontaged  ^ 

Handicapped  - - - 

2,850,000 

1,755.525 

100.000 

1,155,525 

250.000 

300.000 

2,o00«U00 

2,500.000 

300.000 

Contracted  Instruction 
Guidance  and  Counseling  . . . , , 

1 /U#  O/OSO 
4>on  non 

770,350 

150.000 

150,000 

Contraction  of  Area  Vocational  Schools. 
Ancillary  Services  (Total)  . - . ^ 

Administration  end  ^pervisTon  • • - - 
Evaluation 

26,500,000 

lUUfUUU 

1,500.000 

1 30^000 
10,000.000 

150.000 

15.000,000 

1,977.100 

822,100 

405.000 

750.000 

780.000 

375.000 

300.000 

150.000 

180,000 

75.000 

300.000 

150.000 

1 GQCDGr  1 rQiniH0  ^ ^ ^ 

Research  and  Demonstration  Projects 
Curriculum  Development  _ _ 

Total 

275.000 

280.000 
267,100 

Coo  Ono 

125.000 

130.000 
117.100 

50,000 

50,000 

50-000 

100,000 

100,000 

100.000 

Section  102(b)  State  Programs 
Disadvantaged  

$ 1,068,000 

$7/703,500 
$ 868,000 

$23,755,000 
$ 100,000 

$51,350,000 
$ 100,000 
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Program/Purpose 

Total  Funds 

Federal  Funds 

State  Funds 

Lacal  Funds 

Part  C Research  (Total) 

$ 493,900 

$ 368,900 

$ 25,000 

$ 100,000 

ROU 

81,000 

56,000 

25,000 

-0- 

Grants  and  Contracts 

412,900 

312,900 

-0- 

100,000 

Part  D Exemplary  Programs  (Total) 

128,210 

128,210 

-0- 

-0- 

Planning 

28,210 

28,210 

-0- 

-0- 

Of'  ating 

100,000 

100,000 

-0- 

-0- 

Part  E ResSdenticI  (State)  (Total) 

-0- 

-0- 

-0- 

-0- 

Planning 

-0- 

-0- 

-0- 

-0- 

Construction 

-0- 

-0- 

-0- 

-0- 

Operation 

-0- 

-0- 

-0- 

-0- 

Part  F Consumer  and  Homemaking  (Total) 

625,500 

325,500 

100,000 

200,000 

Instruction 

470,000 

200,000 

90,000 

180,000 

Ancillary 

155,500 

125,500 

10,000 

20,000 

Port  G Cooperative  Programs  (Total) 

427,686 

277,686 

50,000 

100,000 

Instruction 

382,686 

252,686 

40,000 

90,000 

Ancillary 

45,000 

25,000 

10,000 

10,000 

Part  H Work-study  (Tctal) 

317,000 

217,000 

-0- 

100,000 

Student  Compensation 

307,000 

207,000 

-0- 

100,000 

Administral  ion 

10,000 

10,000 

-0- 

-0- 

Occupational  field.  A group  of  recognized  and  new  and  emerging  occupations  having 
substantial  similarity  in  the  work  performed;  similarity  in  the  abilities  and  knowledge 
required  of  the  worker  for  successful  Job  performance;  similarity  in  the  tools,  machines, 
instruments  and  other  equipment  used  and  similarity  in  the  basic  materials  worked  on  or 
with.  The  term  is  applied  in  the  case  of  Federal  participation  in  the  construction  of  an 
area  vocational  school,  to  determine  whether  a department  of  a certain  type  of  high 
school,  or  a department  or  division  of  a Junior  college,  community  college  or  university 
provides  “vocational  education  In  no  fewer  than  five  different  occupational  fields.'*  The 
purpose  is  to  assure  that  such  schools  will  have  offerings  that  will  afford  prospective 
students  of  varying  interests  a reasonably  broad  choice  of  the  type  of  occupation  for  which 
they  are  to  be  trained.  Determinations  of  what  is  an  “occupational  field**  will  be  made 
In  Ught  of  this  purpose. 


D E S 
Coda 


Monpower  Needi 


OccupoHonat  TiHe 


Need 


Points 


20] 

202 


209 

Stenography 

709 

6/6 

30 

600-619 

Machine  & Related  Work 

432 

5/6 

24 

075 

Nursing 

374 

210-219 

Bookkeeping 

271 

786-87 

Machine  Sewing 

252 

4/6 

18 

203-216 

General  Clerical 

217 

311 

Food  Serving 

160 

720-729 

Assemble  & repair  electronic  equipment 

156 

301-306 

Day  Worker  or  Domestic  Serv* 

132 

381-389 

Bldg*  Cleaning  & ReU  Serv* 

129 

3/6 

12 

550-563 

Chemicoi  Processing  & Related  Services 

119 

250-289 

Soles  Woik 

114 

291-299 

Salesclerk  & Reloted  Service 

114 

361-9 

Apparel  & Furnishing  Service 

96 

860 

Corpentry  Installing  & Repairing 

94 

820-829 

Electrical  Assembling 

85 

5/6 

6 

760-769 

Machining,  fobrlcotlon  & repair  of  wood  products 

81 

804 

Sheet  metal  work 

79 

ERIC 


372  . , , 


D E S 
Code 


810  & 819 
355 
213 
323 
620 
780-81 
313-4-5 
782-789 
650-659 
584-599 
740 

862 

078 

500 

807 

332 

861 

753-4 

142 


OccupaHonol  Ti>le 


Welding 

Hospital  Attendant  work  & related  service 

Data  Processing 

Maid  & relafed  service 

Repair  motorized  vehicle 

Upholstering 

Cooking  - Hotel  & Restaurant 
Fabrication  & repair  textile  & leather 
Printing 

Leather  & textile  processing 
_Painting,  decorating  & related  work 


Need 


Points 


Plumbing,  gasfitting  & steamfitting 
Medical  & dental  technology 
Metal  Processing  & electroplating 
Body  work  - Tronsp.  equip. 

Beauticians  services 
Mason  & tile  services 

Fabrication,  repair  of  rubber  & plastic  products 
Commerciol  Designing 


75 

73 

69 

64 

60 

55 

54 

41 

36 

35 

34 


1/6 


32 

26 

22 

14 

12 

10 

10 

2 


1/6 


Each  program  wm  be  (Lsimed  accordance  with  the  following: 

graphic  area  according  to  th?follSJvi?g  crUeX^^  students  within  the  geo- 

enrollment, educational  radio  and  teleJfslon'a?dnrnfiIf  /^®^  in  Regulation  102.7:  (a)  dual 
(b)The  needs  of  the  students,  the  numb-r  of^ f services; 
types  of  vocational  education  services  which  winben^^^rP^  participate  and  the 

after  consultation  with  persons  knowledgeable  determined 

parable  to  that  used  In  providing  students  on  a basis  com- 

in  private  nonprofit  publTc  schoofs?  lie  apDllMtfon^hflnTH<®^'^^®^^  ^ students  enrolled 
enrolled  In  private  nonprofit  ^ooinwhn^Se  to 

proposed  by  such  agency  and  degree  and  rr-annoi*  each  program  and  project 

figures  wiu  be  re^rte^neuiif 

school  personnel  may  be  provlded^onlv  whe^f  ^nr  Education;  (c)  Public 

State  Board  or  LEA  will  malmaln  adSa^^oH  ‘ P^^'^^ed  by  the  private  school.  The 
teachers  or  other  employee^  ‘“talnlstratlve  comrol  over  services.  No  salaries  of 

VocaSBur'^au°Larran"^^^^^^^^  ™e  State  Board  shall  designate  the 

will  be  held  in  the  office  of  the  Bureau  ^ applications.  The  hearings 

before  the  director,  program  planning  sunorvianT-  after  two  weeks'  notice, 

local  education  agency  will  be  nodftod  *^ln  wrlHna^nf^i^T 

The  locul  agency  may  oresent  adrHtinnni  ^ ^ date,  time  and  place  of  iiearlng* 

ness  and  community-related  orcanizatlona  from  professional,  busl- 

The  local  education  agency  will  be  notified  In  wrltln.''^^^ii^^  local  educational  officer, 
for  appeal  hearings  must  L made  wf£m  one  all  outcomes  of  hearing.  Request 

tlon  notice.  Dls^slUon  of  Tpials  win  made  n^/Sf.  ^ tUsposl- 

wldiin  five  days  of  the  hearing.  made  and  the  local  authorizing  agent  notified 

Mr-  Aoionelli.  i,  with  the  State  Deportment  of  Education,  Boston,  Massachusetts. 


Industrial  arts  in  innovative  Federal 


programs 


PH  t-  Lorry  T.  Ivoy 

the  apparent  gap^bei^^^educatlo^  citizens  have  repeatedly  pointed  out 

educjltion  has  remahled  stagnent  while  society  hseWrartSTiSAV^e^fSS^ta^^^^^^ 
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Stagnancy  of  education,  coupled  with  progression  of  society,  has  brought  the  gap  between 
them  to  a prominent  forefront  in  American  education  and  government. 

The  advent  of  the  Space  Age  and  of  industrial  automation  has  forced  educators  to  play 
a catch-up  role  in  an  effort  to  overcome  the  vast  gap  now  existing  between  education  and 
modem  society  In  America. 

In  1965,  the  United  States  Congress,  reacting  to  problems  in  education,  enacted  the 
Elementary  and  Secondary  Education  Act  (ESEA),  This  act  provided  for  appropriations 
of  large  sums  of  money  by  the  Federal  government.  Money  was  to  be  allocated  to  various 
state  and  local  educational  agencies  to  be  expended  for  educational  programs  considered 
necessary  for  improving  schools  and  education  throughout  the  United  States. 

There  are  several  Titles  under  the  Elementary  andSecondary  Education  Act  of  1965, 
each  one  concerned  with  specific  areas  of  education.  There  are  many  projects  which 
come  under  the  various  Titles  of  ESEA,  but  no  attempt  v;ill  be  made  here  to  relate  to  any 
project  or  program  other  than  Title  111,  ESEA.  Briefly  stated,  the  purpose  of  Title  III 
is  as  follows: 

Objectives  of  the  Title  111  program  of  the  Elementary  and  Secondary  Education  Act, 
called  PACE  (Projects  to  Advance  Creativity  in  Education),  are  designed  to  encourage 
school  districts  to  develop  imaginative  solutions  to  educational  problems;  to  utilize 
research  findings  more  effectively;  and  to  create,  design  and  make  intelligent  use  of 
supplementary  centers  and  services.  Primary  objectives  are  to  translate  the  latest 
knowledge  about  teaching  and  learning  into  widespread  educational  practice  and  to 
create  an  awareness  of  new  programs  md  services  of  high  quality  that  can  be  incor- 
porated In  school  programs.  Therefore,  PACE  seeks  to  (1)  encourage  the  development 
of  innovations,  (2)  demonstrate  worthwhile  innovations  in  educational  practice  through 
exemplary  pro^ams,  (3)  supplement  existing  programs  and  facilities.  The  heart  of 
the  PACE  program  is  in  these  provisions  for  bringing  a creative  force  to  the  Improve- 
ment of  schools  and  for  demonstrating  that  better  practices  can  be  applied.  Since 
the  innovative  and  exemplary  programs  supported  by  PACE  are  intended  to  contribute 
substantially  to  educational  improvement,  priority  in  funding  is  given  to  those  proj- 
ects which  offer  the  greatestpromiseof  solvingpersistent  problems,  thereby  advanc- 
ing educational  excellence.* 

Title  HI  of  the  Elementary  andSecondary  Education  Act  also  stipulates  that  each  state 
will  set  aside  and  allocate  lS%of  itsfUnds  for  education  of  the  handicapped.  Each  State  is 
responsible  for  establishing  a State  plan  which  Includes  the  15%  allocation  for  handicapped 
children. 

As  each  state  develops  its  plan,  careftil  consideration  is  given  to  priorities  and  student 
needs.  State  plans  are  based  on  information  from  reviewing  overall  State  needs  and  ob- 
jectives. Long-range  goals  become  very  important,  and  a total  plan  for  educational  Im- 
provement evolves  to  be  implemented  under  the  coordination  of  each  State;  Department  of 
Public  Instruction.  One  of  the  more  important  stipulations  of  Title  III  is  that  all  projects 
must  be  initiated  by  a Iccal  educational  agency.  Each  project  within  a given  state  is 
funded  separately  on  the  merits  of  each  individual  project.  The  state  then  accepts  funds 
for  all  projects  within  its  boundaries  and  allocates  funds  to  each  local  educational  agency. 

In  the  past,  each  local  agency  submitted  a proposal  to  the  US  Commissioner  of  Educa- 
tion. That  has  now  changed  and  each  local  agency  now  submits  proposals  to  its  respective 
State  Department  of  Public  Instruction. 

There  are  several  key  factors  to  be  applied  in  developing  program  proposals  for 
Tide  HI  funding;  » a h 

(1)  Each  local  agency  must  conduct  a comprehensive  needs  assessment  in  order  to 
determine  priorities.  Projects  must  relate  to  critical  needs  within  the  local  system.  The 
studying  of  needs  and  establishment  of  priorities  can  best  be  accomplished  by  a coordinated 
effort  between  local,  state  and  Federal  agencies.  Close  coordination  during  development 
and  planning  of  a project  wiU  assure  each  level  of  government  some  understanding  of  the 
purpose  of  a particular  project  and  wiU  increase  chances  for  that  project  to  be  approved. 
Simply  stated,  die  first  step  In  planning  a Title  III  project  is  to  ask,  “What  are  the  prob- 
lems and  needs  of  the  local  education  agency?" 

(2)  Pre-planning  is  essential  to  every  project.  The  establishment  of  specific  as  well 
as  general  objectives  of  die  project  should  be  included  In  planning.  Objectives  should  be 
stated  in  terms  of  student  behavioral  changes  to  be  brought  about  by  the  project.  Careful 

*A  Manual  for  Project  Applicants  and  Grantees,  Title  III  Elementary  and  Secondary  Edu- 
cadon  Act  fRe vised),  ^^bshlngton,  DC:  US  Office  of  Education,  1967,  p.  1.  ~ 
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attention  to  ways  and  means  of  creating  changes  within  students  will  yield  valuable  results 
evaluation  of  the  project.  Step-by-step  procedures  for  effecting  changes  in  student 

proJ*ec°^  for  project  personnel  during  operation  of  any 

^ fu*  Assurance  for  reaching  expected  outcomes  is  greatly  enhanced  by  knowing 
what  Ae  anticipated  outcomes  are  and  how  those  outcomes  will  be  reached.  ^ ^ 

personal  contact  with  Title  111  projects  has  been  extensive,  and  the  result  of  this 
- very  important  factor:  “There  never  seems  to  be  enough  plan- 
ning In  temts  of  student  behavior  and  expected  outcomes.’*  My  strongest  recommendation 
TO  any  agency  p annlng  a Title  III  Project  is  this:  State  your  specific  behavioral  objectives 

obiectlvea;  indicate  a definite  plan  for  implementing  *0^1 
objectiv^  and  state  what  the  anticipated  outcomes  will  be  In  terms  of  student  perfoim- 
ance.  This  second  factor  in  planning  a project  might  be  more  easily  understood  when 
stated  in  the  form  of  the  following  question:  “What  do  you  want  to  do  about  the  problems 
and  needs  of  your  local  system,  and  how  do  you  plan  to  solve  those  problems  and^needs?’’ 
(d)  The  third  and  final  factor  I wish  to  share  with  you  concerns  a very  important 
phase  of  any  and  every  educational  program.  This  factor  is  evaluation.  No^St  SS 

improve  unless  they  have  good  evaluatioS.  Evalu“ 
Sh  ^ H v*ith  the  objectives  of  the  project.  The  more  clearly  and  specifically 

these  objectives  are  stated,  the  more  obvious  will  be  the  kinds  of  data  that  cm  be  col- 
^ ^ H 'vhich  It  seems  that  no  data  will  be  available,  should  be  either 

r^sed  or  omitted.  Such  objectives  may  be  beyond  the  scope  of  the  project,  too  idealistic 
too  >rague  or  too  general.  Simply  stated,  evaluation  is  knowing  how  and  when  you  have 

should  not  imply  that  evalSon  II 
simple,  for  it  is  highly  complex  and  requires  exten,tive  consideration  in  both  pre-planning 

nnH  ® project.  There  are  various  modes  for  evaluating  Title  III  projects 

and  the  one  you  select  should  be  determined  by  the  project  itself.  No  matter  which  evalu?- 
selcct,  plan  it  carefully.  Include  it  in  all  of  your  project  plans.  Make 
certoin  that  you  have  included  methods  for  obtaining  both  objective  md  subjective  infIr! 

quantitative  and  qualitative  changes,  and  specif  how 
each  segment  of  the  data  collected  will  count  in  the  final  evaluation  report.  I would  urge 
an^ne  concerned  with  evaluation  to  collect  and  document  each  an<Hn/ery  mstmce  If 

particular  project.  You  can  always  Sve  3utt?e 
evidence  of  change,  but  you  can  never  have  too  much* 

f } resize  that  I have  only  touched  upon  the  many  problems  which  must  be  con- 

”'°P®  aaa*a“”pa  ■’V  explaining  some  of  the  problems  and  soludonsto 
problems  which  I have  encountered  during  my  two  years  with  Title  III  ESEA 

My  particular  wncem  with  Title  ill  has  been  in  an  “Elemenmry  Industrial  Arts 

^ Bertie  County,  North  Carolina.  Our  project  officially  began  June  1 1968 
However,  planning  was  initiated  as  early  as  1966.  / 8 June  i,  ivoo. 

«r,H  project  directors,  and  I was  no  exception,  was  in  locating 

and  employing  competent  personnel.  Success  hinges  on  the  quality  of  persons  involved  in 

fortunate  in  securing  a full  staff  of  excellent  educators.  1 have 
four  (4)  curriculum  coordinators  to  assist  me  in  conducting  project  activities 

i'  1°  requirement  in  selecting  staff  Is  to  find  persons  who 

belies  in  what  you  are  attempting  to  do.  Second,  now  that  you  have  found  those  nersons 
give  them  credit  fortheirabilities  and  let  them  share  in  all  decisions  affecting  the  pTo  jelt! 

I have  found  the  key  to  a good  project  Ues  in  cooperative  team  effort.  project. 

® project's  success  concerns  human  relations.  When 
changes  are  Introduced  Into  an  educational  system,  you  can  be  assured  of  encountering 
A accept  the  opposition  and  consider  its  reasons.  Begin  by  work- 

Personnel  who  believe  In  the  change  and  a?e  willing  to 

^ become  a Title  III  project  director,  and  no  one 

In  L i ycuhowbesttoperformyourtask.  You  must  be  an  educator  first  and  then  attempt 
be  a writer,  public  relations  expert,  salesman,  bLkkeeper,  purchasing  agent  and  many 

UiOjTCtt  ^ 

«ii  confidence  in  your  staff,  believe  in  your  program  collect 

l?parln?®  ^ when^dSJ’l^ime 

One  last  thought:  If  you  are  the  driver  of  a vehicle  of  education,  never  begin  a trip 
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without  knowing  where  you  are  going  and  which  route  you  must  take  to  get  there.  And 
once  you  have  reached  your  destination,  know  that  you  have  arrived,  then  begin  planning 
a new  trip. 

Mr.  Ivey  is  associated  with  the  Bertie  County  Schools,  Windsor,  North  Carolina. 


Industrial  arts  in  Federal  teacher  training 
programs : status  report  on  EPDA 

Dwa,  ie  C.  Gilbert 

Section  1.  Section  I of  this  paper  gives  a brief  coverage  of  parts  C and  D of  the  Education 
Professions  Development  Act,  as  it  was  enacted  in  1967.  Section  II  deals  with  shifts  in 
priorities  and  current  status. 

What_  is  EP  DA?  EPDA,  Education  Professions  Development  ^ct,  is  a statement  of 
our  better  understanding  of  how  to  meet  the  current  demands  of  more  and  better- qualified 
people  In  the  field  of  professional  education.  The  act  was  structured  to  coordinate  all 
Federal  programs  dealing  with  teacher  education  under  one  comprehensive  plan. 

Legislative  authority.  The  Education  Professions  Development  Program  was  enacted 
June  29,  1967,  as  Public  Law  90-35.  The  Statement  of  Purpose,  Part  A,  Section  501  is  as 
follov/s;  “The  purpose  of  this  title  is  to  improve  the  quality  of  teaching  and  to  help  meet 
ericical  shortages  of  adequately  trained  educational  personnel  by  (1)  developing  informa- 
tion on  the  actual  needs  of  educational  personnel,  both  present  and  long-range,  (2)  provid- 
ing a broad  range  of  highly-qualified  training  and  retraining  opportunities,  responsive  to 
changing  manpower  needs,  (3)  attracting  a greater  number  of  qualified  persons  into  the 
teaching  professions,  (4)  attracting  persons  who  can  stimulate  creativity  in  the  arts  and 
other  skills  to  undertake  short-term  or  long-term  assignments  in  education,  and  (5)  help- 
ing to  make  educational  personnel  training  programs  more  responsive  to  the  needs  of  the 
schools  and  colleges. “(1) 

Different  parts  of  the  EPDA.  The  following  chart  is  self-explanatory  in  showing  the 
seven  (7)  major  divisions  of  the  Education  Professions  Development  Act  as  it  was  originally 
enacted.  


Part 

Program  Focus 

Eligibility 

State 

1 Local 

Institutions 

A 

Attracting  and  qualifying  personnel 

X 

X 

X 

Bl 

Teacher  Corp 

X 

X 

X 

B2 

Attracting  and  qualifying  teacher 

X 

*C 

Fel  lowships 

X 

*D 

Training  school  personnel  (institutes) 

X 

X 

X 

E 

Training  higher  education  personnel 

X 

F 

Vocational  education  personnel 

X 

X 

*Of  special  interest  to  industrial  arts 


Part  C — Fellowships  for  teachers  and  related  educational  personnel.  Sec.  521.  “The 
Congress  hereby  declares  it  to  be  the  policy  of  the  United  States  to  improve  the  quality  of 
education  offered  by  the  schools  of  the  nation  by  improving  the  quality  of  the  education  of 
persons  who  are  pursuing  or  who  plan  to  pursue  a career  in  elementary  and  secondary 
education  or  post- secondary  vocational  education.  The  purpose  of  this  part  (part  C)  is  to 
carry  out  this  policy  by  awarding  fellowships  for  graduate  study  at  institutions  of  higher 
education  and  by  developing  or  strengthening  programs  for  the  education  of  teachers  and 
related  educational  personnel  in  institutions  of  higher  education.’ ’(2) 

Appropriations  authorized  for  Part  C--Sec.  528.  “There are  hereby  authorized  to  be 
appropriated  to  carry  out  this  part  $40,000,000  for  the  fiscal  vear  ending  June  30,  1966, 
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eid?ng°ju“°3a%68  «o"  000  000 5285.000,000  for  the  fiscal  year 
000  fSr  each  of  *e-/ufceed^^^^  “f‘"8  2“"®  30,  1969,  and  *250,S,- 

rwa?dei"§iro“Sf‘pl2^ 

after  consultation  witJi  the  stafe  edur^Hr?ifai  with,  local  educational  agencies  if, 

the  program  ot  project  will  be  coordlnarert  State  agency  is  satisfied  that 

carrying  out  prograiie  or  project^to  ^"^er  part  B,  for 

ing  or  preparing  to  serve  in  ediicaHm^^f  of  persons  who  are  serv- 

(including  preschool  and  aduU  and  vocation^i^TducatiJ.n^®”’'^^^  secondary  schools 
vocational  schools  or  to  supervise  or  train  per^onfso  se?vfn^  Post-secondary 

or  project  o^r  super^Sr"""^^^®'  among  others,  programs 

g-objecr  generally  taught  in  the  schools  rNote-  trainers  of  teachers,  in 

trial  arts;  others  are^isted  in  Brnbi^n^-re'^rSt^^^^^  significance  for  indSif 

thereunder  ?my  S^pay*li?  c?st^of^^  provide  for  use  of  funds  received 

service  and  In^serviL  train regular-session  institutes;  or  other  pre- 
tion  of  persons  entering  and  r^-Lte?W  Ae^fSd  improve  the  qualifica- 

or  post- secondary  vocational  education^ Gvr^>nr  secondary  education 

symposia,  wortsSopror  SlrSces  ^ seminars, 

in-service  or  pjre^gervice  training.  these  are  part  of  a continuing  program  of 

section's  pro^&To^s^alhSo^'iSng  Se^pl^ent^  contract  under  this 

grams  supported  under  this  section  sHn^  i"  training  pre- 
tence and  otI:ar  ejenenjes  for  sucroe^Jn^  and  ^ subsis- 

which  shall  be  con^sterit  wiSf  nrevalHn^^fnrinf  dependents)  as  he  may  determine, 

programs. "(4)  ^ ®®  ^*^der  comparable  Federally-supported 

Appropriations  sutborized  for  Part  D--Sec  '^‘^o  i.  • j 

priated  to  carry  out  this  part  the  sum  of  $70  onn  nnn  authorized  to  be  appro- 

1969,  and  the  sum  of  $90  oon  nm  fot^a  ^ ^ fiscal  year  ending  June  30 

July  1,  197^."(i)  5^^*000.000  for  each  of  the  succeeding  fiscal  years  endln|  prior  to 

came  into  nati6na^^^^^l:o|>^^^~^^ertafn^  training.  The  training  of  teachers 

Education  Act  to  ^Ope  ^^J'ith  oroblem^^^^^  National  Defense 

eluded  in  Federally-funded  teac^iier  trai'ning  pro^ams  Industrial  arts  was  not  in- 
limited basiL  Tb^*^functio^n^d  u^^^  Title  ^I^ofrh  time,  on  a very 

It  was  previously  noS  d- at  FP  - National  Defense  Education  Act.  ^ 

teacher  training  Programs  of  NnEA  wp^o  in  1967.  At  this  date,  some  of  the 

instlmtes  and  to  EP DA  and  expanded.  Short-term 

it  was  administeVed^uS^^  m?voc^^^^  Srfog  l?6^i^69  °f  ’ 

sequence  and  proved  to  be  a satisfactorv  arranff<-mi!?f  1968-69.  This  was  of  little  con- 
arm  PgJSJfms  to  be  admlnlstarad  by  tTa  Laic“IS“eT  ivTston  Industrial 

NDEA  programs!  S.«n“re  SoInTa'"'^  aontinuad  Xunding  oi  earllar 

were  conducted,  jH  which  approximatelv  2 indue?  ^n  service  industrial  arts  programs 
Basic  Studies.  Program  teachers  participated, 

ports  projects  for  the  trainine  of  teachero  anH  r»t-K  Program  encourages  and  sup- 

t erned  with  learplniz  more  a^nr  o nar-M^  other  educational  personnel  who  are  con- 

t -V.,>s.  tS  S|ja^3!as  M ma  Prlg?am  ari'^  m howtoteach  It  in 

Tiu  reas  A-ith  known  shortages  of  nersonne/air7?9^  r supply  of  teachers 

^ of  teachers /'(C)  ^ ^ (2)  to  improve  the  subject  matter 

f(  . * -oul^contih^e^w^Sakra^prof^^  training  supported  under 

5 ‘ -o-,  ‘o  be  called  to  objective  ifumber  one  above  with  Special  attention 

- .'her  supply  aiui  oirtiand  o?.® ® J^eference  to  Preliminary  Report. 

taiJL^^L.^er^a.^n_P^^  Elementary  and  Secondarv^chools.  Fhli.  1969 


According  to  this  report:  “...many  school  systems  are  encountering  extreme  difficulty 
in  filling  teaching  positions  for  1969-70  in  the  following  assignments  (most  frequently 
listed  by  47  states  reporting  this  information):  elementary  school  librarian,  21  states; 
special  education,  20  states;  industrial  arts,  18  states. ..  .”(7) 

Further  reference  to  the  critical  shortage  of  teachers  is  cited  under  new  priorities 
given  to  the  El  DA  program  (cf.  article  by  Marshall  Schmitt,  elsewhere  in  this  volume). 
Section  II.  Shifts  in  Priorities  and  Current  Status. 

Shifts  in  priorities.  According  to  a recent  bulletin  from  the  United  States  Office  of 
Education,  the  Education  Professions  Development  Act  programs  have  been  reoriented  to 
focus  on  three  priorities:  (1)  Programs  to  bring  new  kinds  of  people  into  the  schools  and 
to  demonstrate,  through  training,  new  and  more  effective  means  of  utilizing  educational 
personnel  and  delivering  educational  services;  (2)  Programs  for  training  personnel  in 
fields  where  critical  shortage  exists;  and  (3)  Programs  for  training  personnel  to  meet 
critical  problems  in  the  schools. 

These  three  priorities  have  four  distinct  characteristics: 

(1)  EPDA  represents  a move  away  from  training  or  retraining  teachers  as  an  end 
in  itself  to  an  emphasis  on  the  child.  In  line  with  this  characteristic,  future  EPDA  proj- 
ects will  be  evaluated  on  the  basis  of  performance  ii:stead  of  process.  The  essential 
element  in  evaluation  will  no  longer  be  the  means  by  which  personnel  are  trained,  but  the 
effectiveness  of  the  learning  that  takes  place  as  a result  of  that  training. 

(2)  Programs  that  focus  on  fields  with  severe  manpower  problems- -such  as  early 

childhood  education,  vocational  technical  education,  special  education  and  pupil  personnel 
services.  (Note:  Attention  was  called  to  shortage  of  industrial  arts  teachers  earlier  in 

this  paper-  It  should  be  noted  that  this  shortage  is  not  included  in  Item  2 above.  It  is 
recommended  that  proper  authorities  in  EPDA  be  acquainted  with  this  fact.) 

(3)  A shift  is  being  made  from  primarily  short-term,  exclusively  college-based 
training  to  an  emphasis  on  long-term  projects  wWch  involve  a partnership  of  colleges  and 
universities,  state  and  local  school  systems  and  the  community. 

(■^)  E*^phasize  change- -changing  the  system  by  which  educational  persoimelare  pre- 
pared; hopefiilly  to  eliminate  the  need  for  remedial  training  programs. 

Overall,  high  priority  is  being  placed  on  projects  to  train  or  retrain  educational  per- 
sonnel who  deal  directly  with  children  from  low-income  families. 

w emerged  from  the  “new  thinking"  of  the  people  in  V^shington  is  shown  in 

the  following  chart.  Each  part  of  the  original  act  is  incorporated  in  the  three  priorities 
listed.  (Note:  Part  E is  administered  by  the  Office  of  Education's  Bureau  of  Higher  Edu- 
cation.) ® 


PART 

PROGRAM  FOCUS 

c— ^ 

D- 

F 

^ Programs  fo  meef  critical  needs 

A-^ 

B 

C- 

D— ^ 

^ New  people*— «new  approach  programs 

F 

E 

Training  of  higher  education  personnel 

In  the  above  organization,  there  is  no  equivalent  of  an  ESEA  Title  I Program. 
These  three  priorities  are  viewed  by  the  USO  os  being  entity  and  not  a gro.jp  of 
isolated^  pfeeeir:  qI  QCfivitieSe 


The  new  people^new  approaches  priority  includes  six  programs: 

(1)  The  Career  Opportunities  Program:  A new  effort  to  attract  and  train  people  from 
low-income  backgrounds  into  career  ladder  positions  in  poverty  area  schools.  This  will 
be  a work-study  type  of  training  program. 

(2)  The  Trainers  of  Teacher  Trainers  (Trlple-T  Program):  A university-based 

effort  to  bring  together  the  academic  and  education  departments  ^thln  the  institution  to 
work  with  local  communities  and  school  systems  to  improve  the  quality  of  those  responsible 
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teacher  trainers  in  both  institutions  of  higher  learning  and  in  local 
the  i"iys'^L“are°3S;ecrby  Ctftu"t!:nro?hf‘S  ™ lasting  changes  in 

P"°®fr-?he"  itIS“Granr‘^®  “>"  educational 

to  attract  new  people  InS  ?d?ca^dOT-  coiSScSd^n?'"®  o®'t shortages  Is  designed 
eludes  programs  for  primarily  by  local  school  systems,  ifln- 

(b)  early'’  ch'Sdhood  ISuikSn.  (c)  voeSatmehS  Si  Jr^  “rrecUonal  InsUtuilons. 
adminlstxatlon,  (f)  pupil  personnel  nerJf^pfi  i bilingual  education,  (e)  school 

for  training  re^lar  ilaKJoom  LrsonSl  <'!>  epecial 'education 

mentally  or  physically  handlcapped'^hfldren.  eKccOvely  with  problems  of 

teachers  m^*e'’souU?,”lrtmu/rSj‘ftos™*rMS^^  priority:  (1)  To  aid  black 

?aTsmr^i^>“lT‘u1l,TcK^ 

e Sw  ”licmd“loSl°8C^^^^  °*  differentiated 

( ) The  National  Recruinnent  Effort:  Presently  unfunded 

and  S^r^e  training.  Parts  C 

educaUon.  Surveys  have  been  made  thar  arts  teacher 

industrial  arts  teacher  eJJcatiS  w^?fsuS:es^  The^^i^^S^  Programs  in 

programs  have  recommended  they  be  continued^)  niajority  of  the  directors  of  these 

EducationS^^eSnief^^SopS^^t^’iRmfeH Education,  Bureau  of 
gram.  under^^^^rT^wo^rnotTe  o^^  5""'" 

ture.  At  a later  date  it  was  learned  to  reduced  Federal  expendl- 

continued.  ^ Fellowship  Program,  had  been  dis- 

FedeSf  ° '’5Sg,Tths°fcl!'®‘'  ? dollars  of  the  reduced 

hassced  iSTa  lSI5l«  fo^^l^or  “d  1970,  Congress 

and  Weiiare.  Duriiwthi/neriidTrf  HSS^iS^  “‘Wealth,  Education 

gress  that  the  eShfmm  on^?arf  n^.m  was  made  to  convince  Con- 

Subsequently  thj  amoun'rof'S.'Sn”  Basic  Studies  Program. 

States  Office  of  Education  bv  non7U^dprii^«  1 Studies.  However,  the  United 

for  other  purposes.  This  aertiS^  £«  Sft  tndJolT  i ®^Sht  million  dollars 

course.  ^ ^ has  left  industrial  arts  teacher  education  without  re- 
ship progra  ml  and  fellow- 

eral  grants.  Our  latest  ^ longer  be  supported  by  Fed- 

States  Office  of  Education  in  tennsof  thT^onfr^Firt*^^  priorities  established  by  the  United 
ing  national  goals  the  contributions  Industrial  arts  can  make  in  reach- 

A fact  book  describing  the  new  EPDA  program  will  be  released  In  the  near  future. 


(1) 


(2) 

(3) 

(4) 

(5) 

(6) 


(7) 


(8) 
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Introduction  to  the  surplus  property  program 


E.  L,  Palmer 


I would  like  to  discuss  the  Federal  Suiplus  Property  Program  from  the  state  agency 
level.  There  are  53  state  agencies  for  surplus  property.  One  is  located  in  each  state  and 
In  Washington,  DC,  Puerto  Rico  and  the  Virgin  Islands. 

All  state  agencies  for  surplus  property  have  a central  distribution  center.  The  proce- 
dure varies,  but  normally  an  eligible  donee  visits  the  distribution  center  and  selects  that 
property  he  needs,  and  either  takes  it  home  with  him,  or  makes  arrangements  for  a later 
pickup.  Hundreds  of  thousands  of  dollars,  and  sometimes  in  excess  of  a million  dollars 
in  acquisition  costs  of  property  flow  through  each  distribution  center  every  month.  Most 
state  agencies  have  a large  quantity  of  property  available  right  now  in  invenb''ry,  ready  for 
you  to  select.  However,  you  cannot  expect  to  go  in  tomorrow,  or  next  week,  and  pick  up 
a drill  press,  a pickup  truck,  a computer  or  a hardness  tester  that  will  exactly  fit  your 
requirements.  It  is  quite  possible  that  if  you  discuss  your  needs  with  the  distribution 
center  personnel,  one  will  be  available  for  you  iiext  month  or  by  the  time  you  actually 
need  it.  I can*t  emphasize  too  strongly  the  necessity  of  communicating  your  needs  or 
requirements  to  the  distribution  center  personnel. 

We  call  the  selection  of  desirable  or  needed  surplus  property  "screening".  All  state 
agencies  have  qualified  screeners  who  spend  all,  or  a large  portion,  of  their  time  select- 
ing that  property  needed  by  the  donee  institutions  in  their  state.  Normally,  screening  is 
accomplished  on  the  spot,  where  the  property  is  located.  By  actually  looking  at  the  property, 
existing  needs  can  be  determined  more  accurately.  If  there  is  no  need  for  the  property 
in  the  screener's  state,  it  is  still  accessed,  and  the  information  on  its  availability  is  passed 
on  to  other  state  agencies  which  might  have  a need. 

In  addition  to  the  "on  the  spot"-type  screening,  the  screeners  are  kept  busy  scanning 
catalogs  and  other  listings  of  available  property  of  a reportable  nature.  It  is  in  these 
catalogs  that  the  more  sophisticated  t3rpe  of  property  is  available.  You  can  see  here  the 
necessity  of  communication.  Our  screeners  have  to  have  a varied  knowledge  of  many  types 
of  property.  Usually,  the  same  screener  is  requesting  medical  equipment,  machine  tools, 
electronics,  hardware,  scientific  and  photographic  equipment  and  supplies,  and  about  every 
other  category  of  which  you  can  think.  Your  assistance  can  not  only  help  him,  but  it  will 
also  help  your  own  Institution  and  your  own  program. 

You  might  also  be  interested  to  know  tliat  many  states,  like  Kentucky,  have  banded 
together  with  HEW  and  are  scrr;«>  ig  and  bringing  back  surplus  property  from  Germany, 
England,  Japan,  Okinawa  and  oti^t'  - reign  countries. 

'Actually,  all  53  states  wor*  tx)©ether  through,  and  in  conjunction  with,  HEW,  to  mace 
that  all  available  surfsfeait  ^CH^rty  is  screened  for  the  knovm  needs  of  the  eligible 
iiB«3ipient  donee  Institut^ans. 

Most  state  agencies  foi  property  do  not  receive  an  operation  appropriation 

or  budget  allocation  for  expenses.  Therefore,  they  must  either  wholly  or  in  part  be  self- 
id 


or  servS  charge  to Ve  s’JrpTuf  propi?t^^  Thi'^cf  ^ transfer 

with  a retail  or  wholesale  price  tae  becau<3#»  h-  ^ ^ charge  is  not  to  be  confused 

usually  averages  somewhere^between®5%  and^log^  of  !b^  ^ handling  charge  that 

cost  when  purchased  new.  ^ of  the  Federal  government's  acquisition 

toried  « ie'Js^tlSJLn''cintors.^“^fti?pa?sef  property  inven- 

has  been  transferred  to  him  and  placed  in  eligfbS  Sse  institution  when  the  property 

us  hy^he  doneric^o®2mr°Xn  Indl^^^^  property.  It  must  be  needed  and 

We  have  53  large'  and  erowine^  one>-aV-^  such,  cannot  profit  by  its  availability. 

II  you  have  not  taken  advantage  of  our  proEram**r™,Sh’’“’^*^  ™”“"S  “ serve  you. 

J.g*eat  that  you  with  you?  coIIeague^a^&M^^^^^^^^ 

finding  some'^f  aS°alfswe?a*'t*Jome  <rf  and  your  able  assistance,  are 

our  dynamic  society.  Like  you,  we  ar\1^Sd^o“p?aTa 

Ke;.v?ky!'’  ” Stole  Depottmen,  of  Edvootion,  Fronkfort, 

Securing-  F ederal  surplus  property 

aspeSV*  W*tte"?dv™ra^s?!f  tte*i*e*%u?^l“us"^^^  surpl^as  property  In  three 

chase  of  property,  and  (3)  examples  of  the  uS  of  prone^w ' “"aWeratlons  In  the  pur- 

be  pSp^tAe  most  Important  advantage  to 

(and  who  hasn’t?)  the  cost  ratio  is  a verv  have  a restricted  budget 

one  doUar  that  which  would  cost  ten  if  ? k consideration.  When  we  can  buy  wfto 

no  explanation  of  this  aSvanmgl.  P^i^chased  through  regular  channels,  there  nee^be 

technological  base  of  our*^teachh!g.  ^SuSi^2teSi?in  T broaden  the 
brass,  copper,  piastics  and  many  other  materials.  ^ items  such  as  stainless  steel, 

cause'  of  great  TOs?”ir2^llectroS?cou^^^^^  m^ecfs^°”^^  never  be  available  for  use  be- 
To  add  to  or  to  develop  complete  new  areas  comptometers,  etc. 

metals,  ceramics,  graphic  arts  woodQ  nr»»/x»-.-  also  possible.  Such  areas  Include 

tion  Ton,  It  In  iifslble  m pu?ch*tf  |a?S™  d experlmeim! 

?/a2‘Ms  uteT^sfS^e'S^'-dS'lf  IS?  pri'o^lnnS?!'! 

Wes,  and  equlpSient  to  be  uaid  for  rlpaS?nd  l?al?sl^‘l°‘'n.  PPPjectors  of  all 

Perhaps  it  is  in  order  to  suedes t , ®.  laboratoiy  can  be  secured 

be  obtained  free  from  servic?esteWishmen^  and  radios  and  so  forth  can 

this  equipment  frorxi  surplus  un2ss  should  not  ordinarily  purchase 

are  Involved  In  the  decleton  ?o^?chLt  he%«ff?^  Several  faclore 

as  follows:  ^ ^ be  stated  as  questions  to  be  answered 

°f  P^'iet-e'  surplus  eoulpmenn 

(2)  Will  the  item  imorovf^  rh^  have? 

(3)  Is  the  size  ^sboratory  facilities? 

“ '‘■"»=taaeh”  in  *™ator*‘mr?J®  er^.lpmert  In  the  laboratory- 

(4)  Is  the  Item  complete? 
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the  item  of  equipment  operable?  or  will  repairs  be  necessary?  what  is  the  likely 


(6) 


(5)  Is 
cost? 

‘hat  It  can™.t  bo 

(7)  Is  the  price  ratio  of  surplus-to-new  Iterms  Is  *e  manufacturer  in  business? 

of  repair?  (1:10  is  often  used)  good  enough  to  gamble  on  quality  or  state 

Sv^“be®Km  o°Jt7*®  ® *e  educational  program?  or  does  the  item 

keeping  with  the  utility  purchased? 

imJ.MlSl°SfetSa%r;kiU’lo“  components?  (l.e.,  power  supplies. 

-,'°,.°fn  O ^ In.the  purchase  of  supplies  and  auxiliary  eoulnmen, 

yo%  of  ^PP^ropriate  size  and  capacity? 

(3)  Can  It  be  easily  adapted? 

justified  for  education  or  research  in  vour  deoartmenr? 
fact^  purchase  result  in  budgetary  advantage?  Is  the  ratio  of  coat  to  utility  satis- 

a.  rags 

b.  melting  stock 

c.  abrasives 

plastics,  steel,  paper,  etc. 

a.  i^toS"'  «:ransformed  into  useful  items  through  breakdown  or  adaptions? 

b.  meters 

c.  transformers 

d.  mechanisms 

e.  teaching  aids 

f.  etc. 

Suggested  iniles  for  jhe  purchaser  of  Federal  surplus  oronertv 

caimm  bias's?.  himal  price  In  maKlng  a demsion  to  bayr Slothing  Is  a bargain  which 

a pl^s“f'l<^^Sfbeto^2‘'^  «>  Judge  the  utIUty  or  condltton  of 

Sj’carlrnfTMmtoaaOTsTviruSTr^  power  In  the  warehouse, 

tubes  missing?  Are  the  voltac-e  ^nnMbe  operated*  Are  pa*  ts  such  as 

been  modified  or  extensively  rfpalred?  ^ correct  for  your  use?  Has  the  equipment 

devices® are®"^.t“n^iXl?s^^  Remember,  however,  that  some 

item  may  have  been  judged  as  irrenavahl^  in  ^l^entory,  and,  in  some  cases,  the 

newer  e^lpment  ™s  av^SaMe  because  better  and 

and  tadust??aTcXC"a"="kn?w‘^lrt?iS"„™ 

Of  equipment  on  han^chas  sizes 

and  auxiliary  equipment  rbor  sizes,  capacities,  belt  lengths,  etc.,  in  buying  supplies 

^e^  Visit  often.  Know  what  is  in  the  warehouses.  This  enables  one  to  examine  orily  the 

supply.^B^y  slow-mo^li^^^  depend  on  tliese  items*  continuing  in 

movJthLuJ^Si^waShou'ses  generally  can  be  expected  to 

they  annear  Riiv  I’  ^ ^ample,  buy  a die  stock  and  fill  in  sizes  of  dies  as 

lively  appe,rlaL"r! 

machine  shafts  for  turning  stock  toraue  wrenches  for  tool  steel, 

bolts  and  aluminum  rivets  forfeiting, ^tc.  ^ ^ making  testing  equipment,  brass 

Buy  for  dual  use.  Aluminum  for  stock  and  waste  for  melting 

. Items  whicn  have  been  on  hand  for  long  periods  may  be  l*ought 
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SamDl?^?rteh!iw«.“,»™=““?  ‘ “"'^Ine  by  using  parts  from  one  to  repair  othei  a. 

paper.  o4e{ma1e\t’ls,‘?tr  iT^d!  £2^11  not*?.^“§rnrt^Sg^^^^ 

diseo  paints,  putty,  etc.,  to  determine  condition.  (This  is  salvage,  not  new  merchan- 

dinaSfy  supplies.  I^per  is  often  smaller  or  larger  than  the  size  or- 

cumiSlfi"  pirtf!^itc.rfo^?ie?e.”'“‘*'  apparatus  needed  at  any  time.  Ac- 

complete  supply,  pfn  in^as  *Sey  beconS?vallSi^  fasteners,  etc.,  are  seldom  in 

Buy  small  supplies  of  speci-M  materials  for  stock. 

At  timis  fumiPire  may  be  bought  for  use  as  'vood  for  shop  use. 

Be  sure  to  look  under  the  tables.  The  item  you  are  seeking  may  be  therel 

Dr.  Young  is  on  the  Faculty  of  North  Carolina  State  University,  Raleigh. 


PliQ’li  school  utiliz3.tion  of  surplus  proporty 

Chester  Lane 

I represent  a school  syst*_.n  in  the  City  of  Martinsville  VivcHnin  ^u^,.  i , 

^Ived  with  the  surplus  property  prograt?  aincrSe  ?loS4  of^fd  {T  we^i?; 

vard^”°*^?J  considered  is  the  person  who  visits  the  warehouses  or  surplus 

Liru  He  should  be  well-acquainted  with  school  needs  in  all  departments  as  ^5?  as 

r„ei“d£ X? 

Thls^relfeSSf;  j?u"e  « ycu°LttcS’i^^^  immediately. 

«his  wor^m 

Many  of  our  shop  facilities  have  been  upgraded  by  use  of  materials  used  “is  thev 

“e^iear  materlala  over  the  years  and  have  spent  from  aeheol 

With  surplus  we  have  equipped  a machine  trade  area  worth  over  $300  000  00  As  vr»ii 

have  been  able  to  have  this  area  had  we  speS  funds  for  new 

SrpVcS^Sty  wirs?  oum^^  ^ instances 

tg  ” ^ ® outright  gilt.  All  areus  have  been  enriched  eicher  with  *'as  ia**  hg^ 

beautifdl  part  of  it  all  la  that  we  can  affSrd  U « surplns  rams 
_ . T?,®.'  S?  excuses  that  are  heard  from  mar-,  quarters  con-crnlnK  aumludare  Jaalfv 
rhev'^aee*.i^«  ^esl  In  many  Instances  is  that  persons  Imailved  are  not  aware  of  what 
they  see  at  the  warehouse,  don’t  know  what  to  do  with  It  when  they  get  It  or  t?S?t  wHltog 
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to  do  the  work  to  put  it  into  usable  condition.  It  Is  much  easier  to  order  it  from  a cataloe 
and  unwrap  it  new.  We  can't  afford  it  that  way.  ^ 

o get  the  best  results  requires  know-how,  a facility  to  repair  or  convert  it.  per- 
sonnel, nnd  the  get  up  and  go  to  go. 

If  you  haven't  participated  in  surplus  property,  I hope  you  will  get  up  the  courage  to 
try  it.  1 highly  recommend  it. 


Mr.  Lane  teaches  in  the  Mortinsville,  Virginia,  Public  Schools. 


teacher  education 


Teacher  education : a multidisciplinary  approach 
to  relevance  and  accountability 


Julius  Paster 

Our  major  theme  in  this  discussion  embraces  a broad  premise  — "Mission  Possible: 
Teachers  for  the  Real  World."  In  the  conte:ct  of  this  topic,  I should  like  to  address  myself 
to  a hypothesis:  Industrial  arts  teacher  education— a multidisciplinary  approach  to  rele- 
vance and  accountability.  The  development  of  this  hypotliesis,  for  purposes  of  clarity, 
was  tempered  by  several  observe  cions  and  pertinent  questions  with  respect  to  the  real 
world  of  industrial  arts  and  industrial  arts  teacher  education,  circa  1970.  Of  course, 
these  observations  and  questions  may  8Ugges^  some  value  judgments  and  cardinal  assump- 
tions. 

Observation  1 - The  political,  social,  economic,  urban,  transportation,  education  and 
overall  technological  characteristics  of  our  society  - 1970  - are  significantly  distinctive 
from  those  elements  which  circumscribed  the  world  of  Dewey,  Kilpatrick,  Richards, 
Bonser,  Bennett  and  Snedden. 

Question:  (A)  How  far  has  industrial  arts  education  traveHed  toward  the  attainment 

of  those  philosophical  pronouncements  that  were  substantively  stated  by  those 
educational  leaders  during  the  early  decades  of  ;nis  century? 

(B)  As  we  move  into  the  last  third  of  this  century,  wha;  are  those  unique  features 
of  industrial  arts  education  (and  industrial  arts  teacher  education)  programs 
that  distinguish  the  present  from  the  past? 

Observation  II  - There  is  much  clar  .■'r  f ■'r'  '^ijlatlon  and  additional  Federal  support 
funding  for  industrial  arts. 

Question:  (A)  Will  new  laboratory  fac"'tties  or  hardware  provide  the  stimulus  for 
educational  and  professional  renewal  In  the  innovative  society  that  provides  tes- 
timony to  the  beneficent  and  baneful  consequences  of  technology? 

(B)  To  what  extent  can  legislation  provide  the  empathy,  dedication  and  those 
human/intellectual  qualities  so  necessary  for  teachers  — particularly  those  In 
the  Inner  city,  Appalachia  or  the  rural  South? 

Observation  III  - Many  teachers  and  programs  in  industrial  arts  teacher  education 
have  been  Insuk  i from  interaction  with:  (a)  each  other;  (b)  other  disciplines;  (c)  con- 
temporary techTioiogy;  (d)  students;  (e)  the  community;  (f)  and,  in  particular,  the  real 
problems  of  the  public  schools. 

Question:  (A)  With  respect  to  an  intellectual  premise  (a  goal  that  always  existed  but 
is  Infrequently  attained  In  industrial  arts  programs),  has  Irrelevance  flourished 
because  accountability  or  criteria  have  been  minimal,  superficial  or  non- 
existent? 

(B)  To  what  degree  has  public  education,  with  many-faceted  problems,  patronized 
the  presence  and  existence  of  industrial  arts  regardless  of  what  was  or  Is^  going 
on  In  the  laboratory  or  shop? 

Observation  IV  - In  several  sectors  of  the  nation,  those  directing  public  school  indus- 
trial arts  programs  have  been  prim  arily  interested  in  recruitment  of  teachers  (regard- 
less of  capability)  rather  than  In  refinement  of  content,  process  and  community  involve- 
ment that  serve  to  promote  dynamic  educational  experiences. 

Question  (A)  Is  there  evidence  of  nullifying  characteristics  in  present  programs  that 
tend  to  discourage  young  people  from  pursuing,  by  elective ‘choice.  Industrial 
arts  courses  on  the  secondary  level  or  that  perhaps  deter  their  Interest  in  indus- 
trial arts  teacher  education? 

(B)  Will  current  expediencies  in  recruitment  and  staffing  serve  to  enhance  or 
undermine  the  professional-public  Images  and  student  perceptions  of  Industrial 
arts  education  and  industrial  arts  teacher  education? 

Observation  V - There  are  many  technologically-related  problems  (environmental, 
educational,  social,  economic)  that  have  besieged  our  society.  A number  among  us  pro- 
claim that  humanistic  and  social/ cultural  relationships  should  provide  the  substantive  base 
for  the  study  of  technology,  either  as  a distinct  discipline  or  as  the  important  component 
of  industrial  arts  programs. 

Question  (A)  When  we  examine  curriculum  goals  for  all  disciplines  In  public  educa- 
tion, do  we  not  find  broad  reference  to  humanistic  and  social/cultural  values? 
(B)  Is  it  possible  to  teach  humanistic  and  social/cultural  relationships?  Or,  are 
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worthy  learning  experiences? 

£ ct^p^rSeSrirStSalr^ 

of  roma^c"?ag«sslOT.‘’T?SimVuW^^^^^  "’^  'ha  patl, 

In  the  design  of  a chiantl  bottle  lamp  In  the  ^ sequel  to  the  pump  lamp- 

the  moa“SfSrt?lv^^^^  *a  past  tfiat  are  nulUfylog 

With  respect  to  teacher  education  ^ar  too  frenn^^ti^^^  damning  or  dimming  the  future, 
the  future,  reveled  in  the  present- and^hi^  frequendy  teacher  educators  have  expounded 
industrial  arts  teacher  education  oroffram  a fflodl  operand!  of  the  past.  Many 

cost,  credit  and  benefit  fr  'tor  stu^es^vad  i country  are  being  subjected  to 

employ  in  defendfnf  co^ tou^Jon  What  criteria  might  y<L 

years?  ® continuation  of  a program  for  the  next  five,  ten,  twenty  or  thirty 

I.  is''not'  mrSTSnSIrTsS^^^^^  professional  and  personal  feUowshIp. 

suggesting  some  soul  searchmg  mward  L InSf^^^^^  “I"'  ’'“'h^r.  I sm 

terns.  We  can  explore  the  nat?  ro  hof,f « ^ inteUectual  review  of  static  curriculum  pat- 
candy,  as  we  aS^ach  *rme^^  relevance  for  the  present.  But  more  signifl- 

contlngent  upon  the  attainment  of  th^  following  te?4t  renewal  of  our  profession  will  be 

women‘^(*regirdIe?8  o?^  h®  comprised  of  those  men  and 

and  of  4e  role  of  technSo^^  fo  society  wm?t^eas\^  of  society, 

apprrch-a'!lfoiuo?'i™',Ja®,  I ahould  like  to  propose  a new 

awroprlate  tJT mJSL^  teachereducadon  p?og?aSl.  wfft 

programs,  in  the  secondarv  ach^ia  ^ orlentadon  for  industrial  arts 

of  my  presentadon.  Is  a hwothesis.  Imolemenm^n^H*^^  model,  as  stated  at  the  outset 
mental  pilot  program  mav  well  de'tenrdnp  ttae  and  experience,  as  an  experi- 

approaches  In  Industrial  ara  teach?™,£latfoif‘'’pi?'^"  comparison  with  the  tradldonal 
Ulustratlonofthe  proposed^oS!  te  ^»dad  m Ws^  reference,  a self-descriptive 
Scope  and  unique  characterlsdcs:  paper. 

sclen«sf”'”’“'®  hi  the  humanities,  social  sciences  and  namral 

culJrA "d  «?tao?ogl?are“‘^^^^^  “"tegratlon  of  the 

included:  (a)  Techn<5oKv  andlSuf-  ^Typical  seminars  that  may  be 

and  the  Environment;  (d)®C^en!^dc8*%^Th^i^^  Community;  (c)  Technology 

Implications  of  Automation.^  emetics,  (e)  The  Computer  in  ofir  Life;  and  (f)  Psychological 

the  foru^t  h?  SeMlIinal’p?eM^ad<^^^^  seminars  will  provide 

commurn,^'!  *e“SSigTp?brs‘4^^^^ 

resources  for  all  disclplhi^i*'^d"^/se^^  proWde  necessary  instructional 

orientation  and  kindred  field  work  activities.  ° coordinating  unit  for  professional 

nolo^^reaa  of  communr^«lon^*^nrod?ir^^  solving  and  functional  learnings  In  the  tech- 
wlll  provide  new  directions  toward  th#>  following  approaches 

(a)  Team  teaching;  (b)  Field  visitations  and  ° positive  educational  responses: 

laboratory  experiences;  (d)  Use  of  v?rlef  resources;  (c)  Integrated 

para-professlOTals.  varied  instructional  media;  and  (e)  Employment  of 

o t>e  granted  for  technical  work  experience 

a foiaUh^s'grwU?d?le'riit^^^^^^^ 
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TENTATIVE 


MODEL  FOR  A MU  LTJ  - DISC  I ' ! N A R Y 
imdustrial  arts  teacher  education  procram 


UVmcJ^Xl^  5T4Tf  OH  ^ 
/ffiCfln  4GfWCY  i/lf 


JULiaS  paster 
FEBRUARY  1970 


may  teach  in  the  Inner  city, 

(8)  Th^  technical  area  of  communication  will  include  course  work  in  comouter 
science/n  vdiematlcs,  programming  and  data  processing, 

(9)  Ample  opportunity  will  be  provided  for  electives  in  the  cultural,  technical  and 

professional  areas,  ' dnia 

(10)  The  model  suggests  broader  dlalog-je  and  interaction  between  industrial  arts 
educators  and  other  members  of  a university,  college  or  school  faculty, 

(11)  The  model  provides  for  a greater  degree  of  involvement  by  students  with  human 
and  pjcletal  concerns. 

(12)  Industrial  arts  teacher  educators  could  utilize  the  public  schools  (rather  than 
university  classrooms)  to  demonstrate  the  what,  how,  where  and  when  of  curriculum 


suggests  a greater  degree  of  technological  adaptability  for  the  student. 

>1  model  proposes  greater  diversity  in  the  ^ntegration  of  theory  and  practice. 

, , The  model  supports  a sense  of  realism  and  d^mamism  for  a technoloev-orlented 
industrial  arts  teacher  education  program. 

(16)  TTie  model  presupposes  a greater  degree  of  student,  faculty,  college,  pubHc 
school  and  community  Involvements;  hence,  a greater  degree  of  internal  and  external 
accountability  may  provide  the  stimuli  for  ongoing  evaluation  toward  the  improvement  of 
curricula,  learning  and  teaching. 


Dr.  Paster  is  or>  the  faculty  of  The  City  College  of  The  City  University  of  Newi  York  in  New  York  City. 


A teacher  for  tomorrow 


Iver  H.  Johnson 

r T?®  .f  ^ recent  years  by  science  and  technology  have  presented  our 

o™  problems  never  before  imagined.  Other  problem  sources  could  readily  be 
Justed.  Regardless  of  the  source,  solutions  must  be  sought  in  all  societal  Institutions. 
This,  nawrally.  Includes  our  educational  institutions.  Fhr  too  many  of  our  youth,  of  all 
levels  of  loteUlgence,  are  leaving  school  before  they  graduate.  Even  more  are  tuning 
out  as  early  as  the  third  or  fourth  grade.  This,  in  essence,  suggests  that  these  children 


our  society  today.  LearnW  fs  not  exSe  providing  the  ch^.llenge  of 

passive,  dull  and  lacking  n intellectual  i" 

they  were  taught  as  it  was  taucht  are  teaching  much  of  what 

amounts  of  questionable  material  it  ?s  toatoai  teacher  was  forced  to  memorize  vast 
in  similar  activitv  if  Ko  logical  to  assume  tliat  his  students  will  be  eneaffed 

we  have  stated  a oroblem”  ® Prr.hi^S^*  ^ r-itlal  assumption  as  having  a valid  basis, 
theoretical  base  for  a solution  Our  conctno-^^  solution.  That  which  follows  Is  but  a 
intuition  and  expertence.  conclusion,  are  the  result  of  study,  observation, 

tion  n«“?rolucV?’“/oSc^  =“«8ests  that  ednca- 

teacher  we  need  in  ^ essential  to  the  ultimate  welfare  of  that  society.  The 

orrenSrtaowledgef““He"Tr£?^ 

L^'^lnTplSlM^d  ^ 

realize  tlie  value  of  commitm^anr  anri  la  ^ ® K vseii  aireccion;,  iie  has  come  to 

means  to  achieve  these  goals.  ^ ^ seek  better  goals  and 

key  wSrd^here^is^^^^^ni^vfdil^f  *^°n^  a self-assured  and  creative  problem-solver?  The 

diWdual  T^fpres^nt  ecoto^  oJ'ed^ca^  in- 

book  based.  It  is  difficult  If  notlmno^csihif^^  m her- centered,  group-oriented  and  text- 

Change  the  ecolo^  oTSucatlon  k^w  this  context.  . Let's  attempt  to 

centered  with  e^taatron  *e  Icr^ie^^rathfr^h'l'o  ,n“"  P™grams  learner- 

group  orientation  to  an  individual  orientation  usin^  teacher.  Let  s change  from  a 

texttook  is  narrow  and  resM^  f^eTbfe°  ‘^"l’^"?' 

real  environment  base?  in  far  too  manv  to  a real  life,  real  action  and 

already  know,  we  taught  tilings  tnev  were  not  nr^nffr-^d  have  taught  things  the  students 
essence,  we  tend  to  develoo  habits  of  ronfoT-m  ^ learn  and,  in 

Justified  in  what  we  have  done  and  are  doincr  if  conformity  is  our  goal  then  we  are 

dividual  Is  a goaZ  the^we  muS  ta^e  a ?rXAloo?^'^ 

We  have  su«?c^^Qr*hd  a ^ fresh  look  at  our  approach  to  educating  teachers 

learner's  entrv-lev^^l  ^ ^ learner  s program  in  full  consideration  of  the 

''"'“"we  surerr  “ 

ro=c  "’Hfu?  ««^iKs 

sophisticated  thoueht  oroc-es^pa?  R^haiUr  ^ mvoive  our  stuaents  in  the  more 

nitive  knowledge  level  of  leaminv'>  haa  been  more  concerned  with  the  cog- 

while  it  seems  to  f^^e  a^^Sedl^e  00^.^" 
of  marenal  the  atuden,  haa  acm”uy  toe“aK.  Sur 

learning  is  internalized  does  it  actually  have  any  de|?le  of  ,irSS?nee  ^p^^ 
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approach  to  learning  is  essential  if  we  hope  to  develop  a problem-solver.  An  individual 
cannot  begin  to  see  himself  unless  he  has  internalized  his  learning  to  the  point  where  he 
is  willing  to  make  a philosophical  commitment. 

o « position  suggested  that  we  change  the  learning  environment  to  one  of  life 

action  environmental  orientation.  The  classroom  does  not  truly  teach  the  problem  of  the 
ghetto,  of  edur^^.uonal  encounter,  of  political  encounter  or  environmental  pollution.  To 
develop  the  individual  discussed  earlier  requires  some  on-site  Involvement  on  his  part 
from  fte  beginning  of  his  collegiate  education.  We  must  send  him,  or,  if  this  Is  not  prac- 
“ j?  truth  and  beauty  of  his  environment.  We  must  devise  a seminar 

encourages  engagement  with  the  problems  of  society.  We  can  no  longer 
ttink  that  as  a discipline  we  are  an  empire  unto  ourselves.  Others  have  much  to  con- 
tribute our  way,  and  hopefully  we  will  develop  a teacher  who  has  much  to  offer  to  others. 

In  review,  we  have  Indicated  the  need  for  some  reconstruction  in  our  teacher  educa- 
tion programs.  We  are  advocating  the  central  Importance  of  the  Individual.  This  pro- 
suggests  diat  our  programs  become  learner-centered,  process -oriented,  with  a 
life  action  base.  All  of  ftis  becomes  necessary  to  oring  forth  an  individual  who  is  problem- 
oriented  and  aware  of  societal  needs.  Can  we  evolve  from  the  days  of  the  birdhouse,  to 
e individual  problems,  to  the  social  and  technological  problem  or  something  even  greater? 
Aren't  we  obligated  to  try?  ^ 
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Teacher  preparation:  training  or  education 

Duane  A.  Letcher 

In  our  many  meetings  with  teacher  educators  and  others  honestly  interested  in  our 
educational  system,  and  with  the  vast  amount  of  research  and  reading  done  in  the  areas  of 
teacher  preparation,  we  believe  that  few  If  Indeed  any  of  those  involved  in  the  teacher 

preparation  process  really  perceive  a difference  betv/een  teacher  education  and  teacher 
training. 

Looking  at  the  literature  dealing  with  the  educational  profession,  one  finds  that  the 

“training”  are  interchanged  freely  within  the  context  of  any  given 
dictionary  of  educational  terms  plus  research  guides  in  education  consider 
terms  to  be  synonymous.  However,  a careful  review  of  educational  literature 
and  the  attempt  to  clearly  define  tliose  two  terms  suggest  a distinct  difference. 

The  dictionary  defines  education  as  “to  develop  and  cultivate  mentally”,  but  to  edu- 
cate also  elicits  such  statements  as:  giving  meaning  and  Insight,  or  the  application  of 

Information  with  deep  understanding.  Training  suggests,  according  to  the  dictionary  once 

agam,  to  fonn  by  instruction,  discipline,  drill,  etc to  educate  narrowly.”  It  is  a 

process  of  helping  others  to  acquire  skills  without  reference  to  any  great  meaning.  The 
needs  of  training  are  immediate,  the  goal  short-range.  * 

We  would  like  to  suggest  that  there  Is  a basic  and  fundamental  difference  between 
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anTa^is^ult^Qu1?e  teacher  training,  that  teacher  education  should  connote  a process 
a result  quite  different  from  that  of  teacher  training,  ^ 

To  suggest  that  teachers  should  be  trained  rather  than  educated  is  to  allcrcrf>o^ 

ru“birra'^ 

Teacher  nrenor-#iHo«  ^ rapialy-changlng  and  increasingly-mobile  society. 

1 eacner  preparation  then  must  move  beyond  the  realm  of  teacher  trainincr  into  ^ha^ 
of  teacher  education.  Teacher  educators  must  be  prepared  to  SsSnd  m ie  vet 
to  the  enormous  variety  of  changes  in  society  and  in  our  schools  for  new  oreanizarinnal 
structures,  new  staffing  arrangements  and  new  curricuium^rveloSmSTt  S 

w approach^ 

Wxth  Its  conceams  on  humanism  and  affective  leamine  If  for  examnle  rkf  aii  u \ 

educational  skills  could  be  taught  through  compute  r^as  sis  ted  i^st^^^^^^^ 

teaci^r  training  institutions  would  be  forced  into  major  chLge 
The  future  teacher,  then,  rather  than  being  trained  to  teach  skills  to  the 
students,  would  be  concerned  with  working  with  students  in  those  areas  that  coirmu^r 
assisted  instruction  could  not  reach.  This  would  require  the  teacher  to  work  with  sfndento 
in  areas  not  yet  conceived  of  as  part  of  the  curriculum!  with  students 

In  essence,  we  feel  that  teacher  educators  cannot  continue  to  train  tear  Hpt  « fr.»- 

And  iJoc 

Tne  ultiniate  effort  of  teacher  education,  then,  should  be  truly  to  educate  teache>r«3  t-r. 

operate  cLfidemly  *?^conte^^^^  Spid  ch^n£  ^Tnd 

increasingly  mor; 

is  pe?hSps^ai?ta\Hal°srti?r®‘'f.h''’'^^  teacher  education 

'phoY-o  u changing existln^pre-servlce  teacher  preparation  orocr am s 

cul!  to  aJ!omnTish^^  change  to  teacher  Luxation  wiU  bl  diffi- 

cult  to  accampilsn,  l)  the  most  obvious  and  most  critical  is  that 

sin?tifie?tr‘SmSfs-^^^^^^  unwilling  to  make  changes  v/hich  wUl  *reaten  thei?  o^ 

rtfil  ?*v.  ° traditions,  and  2)  reinforcing  this  traditionalism  is  the  self-righteous  assumntion 
SM^^-npUnhing  those  Ideals  and  goals  that  we  have  sS^for  ours”w“  s 
One  should  begin  to  realize  that  teachers  and  student  teachers  who  are  train^>H 

i^e^aV  whfn'S  rU"'  ‘>=““se  Siey  e mMw^M  m maX  wheJe 

line  ™rk?r  !"  SaS  t?S,  5^b“  production 

heln“tod^to''to  to  imagine  any  educator  or  any  educational  institution  less  able  to 

neip  studente  to  be  able  to  meet  the  needs  of  a drastically  chaneinff  future  than  wiiinh 

fosters  the  development  of  concepts  and  attitudes  such  as  *o“^J5:  mendon^.  “ " 
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Man-SociGty-Technology-Change  / Industrial  arts 
teacher  education-Change 


John  R.  Boronkay 

We  are  moving  into  a new  decade.  Many  people  around  us  claim  that  this  will  be  a 
time  of  love  and  understanding.  Jmost  as  many  people  claim  that  we  are  doomed  to  a 
tragic  and  violent  end.  The  present  tempo  of  change  seems  to  support  both  viewpoints 

Our  convention  theme  appears  to  be  dealing  with  the  change  interplay  and  inter- 
relauons  of  Man  - Society  - Technology.  f y mier 

It  is  my  contention  that^n.  Society,  Technology  are  not  equal  in  terms  of  influence 
on  Change.  1 would  like  to  indicate  briefly  the  extent  of  change  in  each,  and  how  the  in- 
fluence of  each  upon  the  others  has  changed. 

change  in  pan  has  been  primarily  physical.  The  systems  of  the  human  body 
haven  t changed  much  from  the  JuQso-Christian  times,  or  Adam  and  Eve,  or  the  scientific 
theory  of  the  primates.  We  still  have  the  bones,  brains,  organs  and 
vessels  of  our  ancestors.  The  size  of  parts  and  the  whole  system  have  changed.  We  are 
larger  (height  and  weight);  parts  of  our  bone  structure  are  larger  or  smaller;  several 
of  our  organs  are  larger  or  smaller;  and  our  strength  and  longevity  have  increased. 

It  IS  true  that  the  cultural  changes  in  Man  have  been  vast  and  varied -the  culture 
and  the  Man  are  different.  Ch  mges  in  Man  have  been  physical. 

The  most  significant  change  in  Society  has  been  population  growth.  Changes  in  popu- 
lation have  caused  societies  to  rise,  fall,  remain  in  one  location,  become  wande^rs, 
grow  in  influence  or  decay  into  obUvlon.  The  culture  of  soc.iety  is  most  greaUy  affected 
by  population.  If  a society  is  small,  it  can  exist  in  balance  with  nature.  If  a society  is 
large,  it  must  become  inventive  arid  ingenious  to  survive. 

^ . This  brings  us  to  our  third  variable  - Technology.  The  rate  of  change  in  Technology 

during  the  past  century  has  been  nothing  short  of  phenomenal,  it  seems  that  technology 
breeds  itself  and  that  its  gestation  period  decreases  with  each  embryonic  implantation 
into  the  scientific  womb. 

Technology,  is  presently  being  blamed  for  the  ills  of  advanced  cultures.  It  is  the  tools 
of  a Culture,  the  application  of  the  concepts  that  scientific  discovery  has  unearthed  It 
has  ^en  used  to  free  man  from  meaningless  toil  at  the  expense  of  man's  environment, 
t-  fantastic  changes  in  technology  have  been  in  power  and  communication, 

^vo  Mte^rie^^^  developed  either  directly  or  Indirectly  as  a result  of  change  in  these 

In  the  very  beginning  Society  and  Technology  were  functions  of  Man.  All  changes  in 
ftem  were  dependent  on  the  decisions  of  Man  the  Individual.  Man  cBii^Setely  controUed 
n family  (the  Society).  We  in  contemporary  civilization 

Man  primitive.  He  lacked  an  effective  means  of  communication.  He  was  unable  to 
affect  his  physical  environment  significanUy.  He  lived  without  knowing  answers  to  the 
great  querdons  of  life. 

Ma^sw^ved  and  h^s  numbers  grew.  As  his  numbers  grew,  Man  found  that  his  in- 
dividual mfluence  was  diminishing.  His  leadership  was  challenged.  His  wisdom  was 
questioned.  MSSL  sought  the  advice  of  other  men.  He  discovered  that  not  all  of  his  deci- 
sions  affected  all  of  the  people  positively.  Now  decisions  had  to  be  made  in  terms  of 
group  needs.  Society  became  tlie  dominant  force  in  civilization 

Groups  and  sub-groups  began  to  function.  The  struggle  for  survival  became  a func- 
tion of  the  society.  MSS.  was  most  secure  as  a member  of  Society.  He  was  much  Irrs 
secure  as  an  individual.  ^ 

Society  surviv^.d  and  its  numbers  grew.  As  the  growth  continued,  so  did  the  search 
for  answers  to  the  ‘questions  of  life”.  Small  groups  of  men  controlled  large  groups  of 
men  by  knowing  some  of  the  answers.  The  more  efficient  the  tool-  and  knowledge- users 
became,  the  more  influential  they  were. 

Thus  Technology  shows  Its  influence.  Both  Man  and  Society  work  extra  hard  to 
develop  tools  and  knowledge  that  will  expand  their  influence.  They  find  that  tlie  more 
technology  they  control,  the  more  civilizaaon  they  control.  We  are  presently  in  time  when 
we  look  tc  see  how  the  expanding  Technology  will  affect  Man  and  Society. 

The  development  of  industrial  arts  teacher  education  in  the  L lited  States  has  been 
brief.  Only  a century  has  elapsed  since  its  earUest  recognizable  forms.  This  evolution 
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with  earth-shattering  or  high-impact  developments.  Nor  has  it  been 
Profession- wrecking  setbacks.  We  have  moved  from  no  industrial  arts  teacher 
education  programs  in  1850  to  well  over  100  in  1970.  Some  universities  e^n  SSer  v^ 
uate  programs  leading  to  the  doctorate.  Before  this  century  there  werrneiSdtSrlaf  arm 

«,  ft,  critics,  especially  those  within  our  own  ranks,  condemn  us  for  not  k'^enine  narp 

flo^ndS^m^ff^f society  has  kept  pace  with  technology.  Even  industry  is 
as  “daptad  and  Inncvatad  as  Lll 

wa  cS‘“je";chtaV"  Xa"fn  ®todua^\aTar 

Ukawlsa,  wa  haven't  changad.  For  exampla,  consider  fte  changes  mSa:  The 

in  hand  ' ols  has  been  the  addition  of  portable  power- we  havraSnted  to  rhi?rh«ere 

Now  consider  changes  in  materials.  Except  for  the^Very  exotic  mate rial^^ 

With  learning  experience  with  a variety  of  materials.  Lastly,  the  processes  area 

undue  amount  of  abuse.  We  are  criticized  because  we  still  encourave 
individual  Ifeammg  experiences.  An  individual  student  is  encouraged  to  subject  various 
materials  to  various  processes  with  various  tools  - and  for  this  wl  are  critic^^^^^ 

?om"Slttee^sT”  ^ problem  that  everything  must  be  done  in  groupi^or 

educated  with  learning  experiences  in  three  broad  categories- 
^ ^ * P^°^®ssional- technical  and  professional- educational.  ® 

The  omS  add  very  little  fuel  to  the  liberal  studies  inferno. 

The  other  two  categories  are  most  worthy  of  our  discussion. 

prir-oi"  the  professional-educational  category,  we  have  had  these  kinds  of  learning  experi- 

form  of  fiid''Lp2rie*?cl°®^^^^^  education,  psychology,  methods  of  teaching  fnd  Lme 
var-ioo  * tield  experience.  The  exact  nature,  number  and  arrangement  of  specific  causes 
institution  to  institution.  Most  can  be  separated  into  these  four  grout  s 
Now  then,  the  category  of  professional- technical.  It  is  in  this  area  that  we  eive  the 

Sie  ^Wm^'of  Se^SnmVS"^^  teacher  learning  experiences  with  techi.ology  and  industry.  At 
^1,-  cenmry,  broad  course  offerings  in  the  technical  category  read  like^thia- 

wrerwS’eaTh^r'aT"*"®’  """  AgaS%e^lltc'?ol?s?s 

have*?ho«tl^y*  niajor  changes  in  this  category  have  been  slight.  Only  a very  few  programs 
die  professional-technicalleamingeiieriences.  Gene^alTy! 

* raS^a  specific  technical  areas  such  as  plastic^ 

exSti?aiia<r^J^h  ri  / others.  Our  students  concentrate  their  technical  smdies  in 
t^SSolo^  We  Le  nff®'  producte  technology,  aerospace  technology  or  communications 
technolopr.  We  are  still  (mncentratlng  very  heavily  on  specific  technical  skills. 

A tew  of  the  uinovative  programs  are  showing  us  the  wav.  Previouslv  I meni-inneH 

communications  technology  and  aerospace  techiwlogy  These 
1 ® ^ direction.  Teacher  education  is  beginning  to  phase  oi^specific 

Tre  'These  are  coming  together  in  clmi^site  c^uLes!  We 

During  subject  areas  to  help  with  this  integration., 

chan^®ng*S  program^.  teacher  education  will  make  significant  strides  in 

^teac^ev*^HI1^^,^«^■=^^lf®*^  challenge  that  we  have  not  begun  to  meet  significantly.  We 

rr-tai  educators)  have  centered  our  energy  and  interest  on  producing  competent  indus- 

teich  a't^ll^lJve^m  Ml  public  schools.  These  men  have  been  ill-prepared  to 

If  the  trrv^ic  nf  inH  ^ fb®  public  school.  We  must  open  our  doors  to  other  subject  areas. 
wlt^^me®oSJo  industrial  arts  are  ever  to  be  reached,  then  our  subject  must  integrate 
with  automation  ” ®‘^U‘^®*^i°n  major  must  be  exposed  to  learning  experiences 

wfarrto“e  to  ZtsSSn!  interweave  our  subject  area  if 

poDulation^Tifff^^^  have  been  physical;  changes  in  society  have  been  in 

ence  o?  M^n  technology  have  been  in  communication  and  power.  The  influ- 

ence  of  each  upon  the  other  has  shifted  emphasis.  Today,  technology  exerts  the  strongest 

industrial  arts  teacher  educatio^have  beS.  coSls^^^^^ 
im  the  pace  of  society.  Presently,  innovation  is  occurring  in  the  integration  of  our 
subject  area  with  all  other  subject  areas  and  grade  levels.  ® integration  of  our 
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Introduction.  For  the  past  two  years  the  Indus  trial  Arts  Education  Division,  at  Buffalo 
(NY)  State  University  College,  has  been  developing  a teacher  education  program  which 
focuses  up>on  a true  integration  of  theory  and  practice  within  the  professional  education 
component.  Due  to  a preponderance  of  Junior  college  transfer  students,  the  professional 
education  sequence  begins  in  the  junior  year  with  eaucational  psychology,  followed  by  a 
professional  education  course  — Introduction  to  Industrial  Arts  Education  - which  is  followed 
immediately  by  the  Professional  Semester  Internship.  The  careful  arrangement  of  pur- 
poseful teacher  preparation  experiences,  in  each  of  these  three  courses,  has  provided  the 
teacher  trainee  with  a significant  in-depth  preparation,  which  is  a vast  improvement  over 
the  typical  methods -student  teaching  program,  a program  which  feasts  on  campus-- 
oriented  methods  and  theory  courses,  taught  by  campus-bound  professors,  who  becau  j 
of  seniority  don’t  supervise  student  teachers  because  "that  is  for  you  younger  fellas" . . . 
and  a student  teaching  assignment  which  "puts"  the  student  "out  there"  in  the  public 
schools  and  considers  one  or  two  isolated  visits  to  be  all  that  is  needed. 

But  enough  of  the  disease . . . let’s  look  at  how  this  tremendous  educational  gap  of 
theory  and  practice  has  been  fused  into  an  exciting,  realistic  opportunity  for  young  folks 
to  become  "students  of  teaching’’. 

P re- internship  professional  experiences.  Education  for  the  preparation  of  profes- 
sional teachers  is  a process  of  living;  therefore,  actual  experience  ^th  children  in  the 
classroom  and  in  the  community  provides  the  trainee  the  best  opp»ortunity  to  test  and  re- 
fine his  philosophy  of  education,  his  effective  techniques  of  teaching  and  his  skill  to  plan 
for  and  direct  the  growth  of  children.  This  is  begun  when  the  college  student  enrolls  in 
his  educational  psychology  course  and  begins  to  study  basic  learning  theory  and  its  appli- 
cation in  the  classroom.  Observation  in  the  public  schools,  coupled  with  an  opporrunity 
to  develop  individual  pupil  profiles,  sets  the  stage  for  the  more  in-depth  observation  and 
participation  experiences  which  are  apartof  the  second  course  — Introduction  to  Industrial 
Arts  Education. 

It  is  within  this  second  course  that  notable  changes  have  taken  place,  since  most  of  the 
activity  is  directed  towards  the  fulfillment  experience  in  the  Professional  Semester. 

Initial  emphasis  in  Introduction  to  Industrial  Arts  Education  is  directed  towards  a 
clear  identification  of  the  field  of  Industrial  arts  and  the  subject  matter  therein.  So  often 
what  appears  on  the  surface  to  be  comparatively  simple  and  rather  obvious  actually  is 
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found,  upon  close  examination,  to  be  intricate  and  complicated,.  Such  is  the  case  with 
teaching  and  the  gaining  of  an  understanding  of  the  place  and  function  of  industrial  arts 
in  American  education. 

A second  purpose  of  the  course  is  to  acquaint  the  student  with  the  procedure  for 
organizing  to  teach  Industrial  arts.  This  is  effected  through  a series  of  structured  ob- 
servation and  participation  meetings  at  the  public  school  and  with  the  supervising  teacher 
with  whom  the  student  wUl  Intern  during  the  next  semester.  Through  this  planned  obser- 
vation and  participation,  the  student  will  be  developing  a short  instructional  unit  with  the 
cooperative  guidance  of  his  future  supervisor  and  his  college  professor.  This  unit  will 
be  taught  early  in  the  Professional  Semester  Experience.  It  should  be  noted  that  the  col- 
lege professor  may  well  be  the  intern's  college  supervisor  (resident  supervisor  of  teacher 
education)  during  the  Professional  Semester.  it  is  felt  that  this  integrated  approach 
gives  new  meaning  to  the  typically  fi^'titious  instructional  planning  which  is  often  a 
mechanistic  exercise  in  the  methods  course. 

Further  acquaintance  with  the  profession  of  teaching  is  gained  through  the  use  of 
video-taped,  audio-taped  and  written  simulation  materials.  These  learning  modules  pose 
realistic  situations  in  teaching,  staff  relations,  parent- teacher  relations,  teacher- 
administrator  relations  and  teacher- community  relations. 

Another  significant  improvement  in  the  pre-internship  course  is  the  introduction  of 
the  I^rson  s Guided  Self-Analysis  Evaluation  System  (GSA).  Early  emphasis  is  upon 
learning  the  coding  skills,  and  these  are  presented  with  video  tapes,  audio  tapes  and  type- 
scripts. During  the  Professional  Semester  each  intern  will  execute  one  GSA  evaluation 
per  week,  so  he  must  learn  the  coding  skills  prior  to  his  internship. 

The  prinrie  thrust  of  die  experiences  in  Introduction  to  Industrial  Arts  Education  is 
centered  on  directed  planning  for  an  involvement  in  the  specific  classroom  and  laboratory 
learning  environment  where  the  student  will  intern  during  the  Professional  Semester. 
He  learns  to  plan  for  the  "real  teaching -learning  problems"  as  faced  by  "real  teachers 
in  the  real  school  setting.” 

Upon  satisfactory  completion  of  tlie  pre-intemship  course,  as  measured  by  selected 
evaluative  performance  criteria,  the  student  enters  his  Professional  Semester  Internship. 
He  is  now  a member  of  a group  of  twelve  interns  who  are  located  in  a Teacher  Education 
Center. 

The_  Teacher  Education  Center  and  its  personnel.  The  total  professional  program  is 
supported  by  the  belief  that  the  public  school  personnel  have  been  for  too  long  "apart 
from  rather  than  "a  part  of"  die  teacher  education  program.  Seldom  have  our  partners, 
me  public  school  personnel,  been  involved  in  any  way,  other  than  to  receive,  house  and 
discha.rg6  ouar  constmit  stream  of  student  teachers.  And  to  make  it  worse,  our  irregular- 
haphazard  visitations  haven't  added  much  "class"  to  the  total  package. 

The  Teacher  Education  Centers  are  developed  with  the  realization  that  the  public 
schools  want  to  assume  a greater  role  In  teacher  education  and  so,  as  meetings  are  held 
with  administrators  in  the  local  schools,  the  college  staff  has  found  in  the  public  school 
people  a sincere  willingness  to  cooperate  fully ...  in  fact  an  excited  willingness,  as  they 
see  their  responsibilities  being  encouraged  by  the  college. 

The  Center  Is  ^ a group  of  junior  and/or  senior  high  schools  clustered  in  a geo- 
graphically close-knit  area  where  twelve  interns  can  be  housed  with  twelve  Jointly-selected 
industrial  teachers.  Since  this  approach  places  some  responsibility  on  the  public 

schools  ‘.o  aid  in  the  program,  it  is  expected  that  one  of  the  schools  forming  a Center  will 
provide  a small  classroom  that  can  be  a permanent  home  base  for  the  interns  and  where 
the  majority  of  intern  discussion  sessions  can  be  held.  Of  the  four  Centers  currently  in 
operation,  the  homebase  classroom  Is  available  in  only  two  centers.  In  one  of  the  centers. 
Urban  Buffalo,  the  inten'.*  return  to  the  college  campus,  and  in  tlie  other  center,  the  six 
schools  Involved^  have  made  available  conference  rooms  or  small  classrooms  on  a rota- 
tional basis.  This  writer  views  the  latter  two  settings  as  temporary  measures. 

As  an  amoeba  changes  its  shape,  so  can  the  arrangement  of  schools  within  the  cluster; 
However,  it  must  be  remembered  that  this  program  seeks  the  best  possible  men  for  suner- 
vising  teachers,  and  these  men  and  their  instructional  programs  are  of  prime  concern 
v.’hen  establishing  a Teacher  Education  Center.  Every  attempt  is  made  to  use  schools 
where  two  interns  can  be  placed  with  two  super\dsing  teachers  in  one  school,  so  normally 
^ Education  Center  would  consist  of  a maximum  of  six  junior  and/or  senior  high 

schools.  The  reason  for  two  interns  in  a school  Is  to  support  another  belief  which  rests 
upon  the  idea  that  peer  evaluation  and  counsel  are  significant  factors  in  an  intern's  in  - 
ternalization of  success. 
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brcquent  seminar  discussion  sesalo'.s  are  held  at  the  home  base  classtoom  and.  on 
ofin  "re  held  at  the  oUier  schools  In  the  Cluster.  Topics  for  discussion 

fhX  " themes  as  did  the  outmoded  methods  class  on  campus,  but  now 

the  readings,  worksheets,  unit  and  lesson  plans,  sociograms,  video-tape  analyses  et^ 

lems  for^ea?h^lntem  Intense  study,  for  these  are  today’s  and  tomorrow’s  prob- 

Wlth  twelve  Interns  representing  a full  teaching  load  for  the  college  Industrial  arts 
supervisor  (hereafter  referred  to  as  the  Resident  Supervisor  of  Teacher  Education),  he 
is  now  able  to  asisume  a significantly  different  role,  than  In  the  old  setting.  As  many  of 
you  know,  the  old  setting  consisted  of  three  or  maybe  four  visits  during  each  nine- week 

Intern  Is  in  the  same  environment  for  the  entire  semester  and  since 
the  Resident  Supervisor  of  Teacher  Education's  schools  are  geographTc^ 

Tearhe^*^  relationship  Is  developed.  The  Resident  Supervisor’of 

S aereach  weeT°^^^  supervising  teacher  several 

peS,T- 

The  Resident  ’’upervisor  of  1,  icher  Edu.  . flnd.s  himself  being  called  UDon  fre- 
quently to  serve  his  schools”  in  the  capacity  oi  educational  consultant.  Because  of  the 
close  relationehip  now  beh.^  developed  between  the  public  school  ad^Tnlstrato^^^ 

ri^nSw  ‘'"morre^P^^^^  Supervisor  of  Teacher  Education,  the  college  representative 

IS  now  a more  effective  partner  In  shaping  Instructional  improvement  in  the  public  schools. 

£.r-M.oi"P  t^^cher  becomes  a changed  figure,  too,  for  now  hn  is  Involved  in  the 

actual  preparation  of  the  interns  through  his  leadership  In  handling  selected  portions  of 
the  instructional  content.  Yes,  he  teaches  and  leads  some  of  the  discusslonsras  do  the 

Thev'ilJte^^^^^^  c^rdinator.  guidance  personnel,  custodians  and  ome^s! 

They  all  become  Involved  In  our  joint  parmernhip  to  Improve  teacher  education. 

rr^oH public  sch^l  supervising  teachers  have  the  opportunity  to  take  a tuition-free 
graduate  bourse  designed  especially  to  aid  them  in  becoming  more  successful  supervisors 
laa  Supervision  nf  industrial  Arts  Student  Teachers”,  was  instituted  th^ree  years 

® supervising  teachers.  This  course  was  actually 
taught  In  the  first  Teacher  Education  Center  during  the  achooi  day,  where  the  supervisors^ 
on  a released-time  basis,  atterded  the  graduate  class  while  the  Interns  taught  their  super- 

o 'g^Iduam  supervising  teachers  recelved^L^e  femeslL"^^^ 

J^^^dlt,  but  more  important  to  the  success  of  the  Professional  Semester  con- 
pi  ann  Inc  discussions  which  ensued  throughout  this  course,  adding  much  to  the 

Semester.  students  who  were  lo  be  engaged  in  the  Professional 

m<naHn^  Professional  Semestey,  This  will  be  the  future  Industrial  arts  teacher’s  cul- 
ml  atlng  professional  experience  at  the  undergraduate  level.  It  Is  an  integrated  series  of 

pportunlties  In  preparat<on  for  full-time  professional  employment. 

already  spent  considerable  time  In  this  school  and  with  his 
8 pervising  teacher,  as  a part  ot  the  Observation- Participation  In  the  Pre-Intemshlo 
induction  time  to  the  school  is  reduced.  The  Intern  will  know  the  prin- 
ujiii  Kif”^  ® Staff.  He  win  probably  know  a number  of  the  students’  names  he 

with  conslder^hf^iT^*i*^Jf  much  of  the  program  ...  in  other  words  he  comes 

with  wnslderable  knowledge  about  the  Professional  Semester  setting. 

supervisin'? ^ he  planned  with  his 

aSri  1"*“  his  «)llege  professor  In  the  Pre-Intemshlp  Course.  And  hope- 

S ^ ^ teaching  “his  unit”  in  the  first  two  or  three  weeks  of  his  Intern- 

^on^*i  ? video-tape  equipment  will  be  used  during  the  intern’s  teaching,  and,  at  the 

Sas  uaiSa  '”f  p!otVa  teaching 

bv  fhP  Guided  belf- Analysis  System.  TheGSA  system  will  continue  to  be  used 

by  the  Intern  throughout  the  Professional  Semester  Experience. 

nssh^nS  'm  principal  to  discuss  an 

TM  another  teacher  in  some  on-golng  phase  of  the  « curricular 

mnli?  ^ include  junior  varsity  sports,  honor  society,  Spanish  Club,  diornl 

music,  etc.,  but  the  Intern  must  become  dlrcctlv  involved.  Already  several  of  the  inmrris 
«rs  '"and  "“'-“Wo  contributions  to  the  cchoorc  iork  through  Uteso  L-cur”^^^ 
tlons,  and  have  strengthened  their  own  understanding  of  tlie  co-currlcuiar  program.  The 
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working  with  children  and  youth  in  a different  educational 

rho  development  will  continue  to  be  a central  theme  for  the  discussions  of 

intern  is  exoecfJT^r^^  teacher  education,  the  supervising  teacher  and  the  intern.  Each 
expected  to  plan  and  execute  an  extended  period  of  self-designed  instrucMniv 

*tem  aLn*ld  ^ weeks’  duration  or  two  shorter  units  of  instruction.  The  in- 

^ }P,  teaching  the  unit  by  the  10th  to  i2th  week  of  the  Professional 

tlon  tor  Ms  ?nsJmcK"  Pl™ning,  preparation,  media  development  and  evalua- 

the  assume  a new  role  when  he  serves  as  a peer  leader  for 

imeS^'s"""lXrat'^^^^^^^  T his  periodic  observation-pardclpation  visits,  to  the 

1 • It  is  assumed  that  some  nominal  attempt  at  a team  aDoroach 

Alemr  fffoup . . .participator.  Intern  and  supervising  teacher, 

bllltv  fo/.hi  hSL  experlencos  the  intern  will  be  involved  in  sharing  responsi- 

. instructional  program.  Msc  he  is  expected  to  participate  in  orotes- 

related  activities;  i.e.,  staff  meetings.  PTA,  open  house,  adult  education 

i"  Other  words  the  intern  is  to  get  a total  immer- 
sion into  the  world  of  the  professlv  iml  teacher.  nnmer 

. evaluation.  At  this  noint  there  are  some  readers  who  will  be  saying  "How 

if  cour^f  V.  I better  than  your  previous  program  structure?®"  And 

HiH^^  kJ  * t “ question  which  needs  some  attention.  The  Professional  Semester 
didn  t beconie  the  current  pattern  just  because  of  its  "frills  and  color" 

Hv,.Mr.?r  pilot  Stage  of  developmentof  the  Professional  Semester,  The  Division  was  con- 
smdent  teaching  sequence  of  educational  psychology,  methods  student 
teaching  and  a final  post-student-teaching  methods  courL;  Thlflrs^two  eVoSi?^^ 
Semester  smdents.  who  would  get  their  methods  on  ^e  job  anS  Sd  no 

dons^s^wrre''aKTf*°1^''^  were ^ven  the  same  mid-term  and  final  examina- 
c .■  administered  in  the  two  methods  classes  on  campus.  The  ProfeRslonal 

sS^Jn  performed  better  on  the  first  methods  test,  aSd  as  well^n  j^rpost- 

hlng  methods  test,  as  did  their  peers  who  were  getting  the  six  additional 
fo  s'"®  “f'^e^ods  credit.  This  information  alone  caused  L prlnfaryl^^adgamr 

SutfesT  ProfesslonaJ  Semester  waa  meeUng  [STn?ent?es^“S! 

But  that  wasn’t  enough  to  warrant  a total  program  change,  and  so  informational  cHr- 

each  ^ assess  rhe  degree  to  which  students,  in 

f three  different  groups,  had  the  opportunity  to  experience  tiie  many  facets  of  teach- 

the  Professional  Semester  Interns  had  greater  oppor- 
intensify  and  internalize  the  experiences  than  did  the  ou^er  two  groups. 

was  found  at®  rS  ^ observations  of  the  supervising  teachers,  ar  ’ here  it 

schol?  Va  i"  concentrated  college- 

m Ae  -hSiU  supported  the  concept  shift,  but  there  were  some  who  felt  Insecure 

ind  in  rccenT  Center  solidly  opposed.  This  was  a vital  bit  of  information. 

Center  development,  considerable  effc  r,  tias  been  directed  to  a better 
orientation  program  for  the  supervising  teachers. 

Probably  the  best  index  of  program  success  is:  "Are  the  graduates  of  the  Profes- 

?ndlca\l  In  public  school  teaching?’*  T’lus  far  the  foU.ow-up  studies 

indicate  tfjat  each  mto  Is  performing  at  a level  in  excess  of  that  typically  demOTstrated 

rLDonsiblHHeV^  principals  also  noted  a better  adjustment  to  total  staff 

pro^am!^*^^^  ^ greater  sense  of  security  in  coping  with  the  on-going  instructional 

Fhll  Semester  of  1970,  The  Industrial  Arts  Education  Division  will 
to  Semester  Concept  for  all  students,  in  numbers  this  means  six 

«4  Intern  ^ fcducatlon  Centers  will  be  in  operation  each  semester,  for  some  72  to 

Teache^^Educatfon'^*^^^  f ull-time  services  of  six  or  seven  Resident  Supervisors  of 
eacner  Lducatlon.  This  idea  Is  past  the  experimentation  stage. . . it  Is  The  Program 

that  iTlilhSl^cf  that^o  h®  ® unique  aspect  to  tlilF  approacii,  the  writers  bcHevo 

a daHv  basis  ’'Vof-^nv^  constant  touch  witli  each  .student  teacher’s  growtli  on 

a aa.iy  oasi!^  -ypi..aliy,  the  student  teacher  receives  u visi.  every  two  W'^eks  or  ro  n 
command  performance.  But  Uile  isn't  the  reality  of  teaching  a^dTt  isn°t  foe  best  wav  to 

S2"ha°vl  teaching  profession.  Furthermore 

we  have  been  m daily  contact  with  our  supervisors  and  through  their  wise  councel  have 
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‘°  the  reality  of  the  classroom  and  real  children,  a 
we  would  like  to  share  with  other  colleagues. 

rarinnaf  im^rtant  Is  the  idea  that  the  Professional  Semester  has  been  a joint  edu- 

systems,  their  dedicated  staffs  and  a 
hflo  w " to  go  beyond  the  traditional  limits  of  maintaining 

hat  has  been  It  is  not  the  ultimate  answer  to  our  vexing  problem  of  “how  best 

hftf  an?  ® ...  but  it  has  taken  us  toward  a new  dimension  in  our  think- 

ing and  our  planning  in  teacher  education. 

Dr.  Brooks  is  professor  of  industrial  arts.  State  University  College,  Buffalo,  NY.  Mr.  Plumer  is  assistant 
professor  of  industrial  arts,  Buffalo,  and  specializes  in  education  and  student  teaching  in  his  capacity  as 
Resident  Supervisor  of  Teacher  Education  for  the  HOPE  Center. 
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The  manufacturing  technical  semester 
at  Buffalo  State  tJniversity  College 

Jack  C.  BruecPman,  Jr. 

A new  course  has  been  instituted  as  part  d’e  Industrial  arts  teacher  education 

University  College.  This  “^ourbe,  called  the  Manufacturing 
chnical  Semester,  couples  an  eight-week  indusf’  ’;  ',iitemshfT>  with  an  additional  eight- 
week,  on-campus,  curriculum  development  study. 

technical  semes^cer  Is  a fifteen-semester-hours  credit  elective  course  In  the 
senior  year  and  is  an  integral  part  of  the  curriculum  of  liberal  a^ts,  technical 
which  the  college  student  selects  as  part  of  his  total  program. 
Prior  to  me  technical  semester,  the  student  has  completed  technical  courses  In  the  areas 
° *^®‘^hnolo^,  forest  products,  metal  technology  and  plastic  technology.  The 

^nufacturing*^  ^ technical  semester  In  lieu  of  advanced  technical  courses  in  the  field  of 

teacher  of  industrial  arts  courses  in  a technological  society,  the  college 
prepared  to  develop  in  his  students  an  understanding  of  the  modem  in- 
complex  and  its  operation  through  meaningful  laboratory  experiences.  It  was 
this  thought  of  technological  literacy  for  today's  youth  that  helped  to  foster  me  idea  of 

education  and  industry  in  me  preparation  of  Industrial  arts  teachers. 
The  major  objectives  of  the  Manufacturing  Technical  Semester  are  to  provide: 

^ identify  mosc  elements  and  aspects  of 

taught  as  general  education;  and 

(2)  The  means  by  which  students  may  learn  how  to  tram  late  knowledge  of  the  work-a- 

daj  world  into  significant  learning  xperience  for  me  citizen. 

PWr-o  industries  which  J.re  assisting  in  the  current  technical  semester  are  Fisher 

™ ^ Aurora,  ”ew  York,  and  the  Chevrolet  Tonawanda  Complex,  which 
motor,  foundry  and  i.>rge  plants.  These  cooperating  industries  provide  unique 
wperlences  for  me  coUege  students  through  production  and  management- 
supervised  observations,  and  some  work  experiences  on  a forty-hour-a 
t of  eight  weeks.  The  college  students  not  only  have  an  opportunity 
knowledge  of  latest  Innovations  In  me  i se  of  materials  and  processing 
echniques,  but  they  also  have  an  opportunity  to  observe  and  wimess  me  psychological 
and  sociological  problems  confronting  industry  bom  from  tie  viewpoint  of  organized  labor 
and  management.  The  twenty  work  days  that  me  students  spend  in  each  Industrial  com- 

s'^h^^duled  by  me  college  supervisor  in  cooperation  with  me  representatives  of 
each  of  the  two  personnel  departments. 

The  pre-pJnnned  outline  of  Industrial  exposure  Includes  experiences  in  such  depart- 
safety,  production,  inspection,  material  hondlir.g,  standards,  plant  engineering, 

^ ^’•S^aeoring,  labor  relations  and  quality  control.  The  ' ork  experiences  arc  supple- 

mented wim  weekly  seminars  conducted  by  various  industrial  experts  and  include  discus- 
sions catered  around  research  and  development,  systems,  mai-keting,  training,  purchas- 
ing, traffic  and  employment  practices. 

During  the  indu'jrrial  experience,  me  college  student  is  obse  /ed  by  the  college  super- 
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visor,  who  also  conducts  an  end-of- the- week 

vid=s  a„  opportunity  for  the  student  to  revTSwanvTrobLZht^^^^^  This  seminar  pio- 
group  and  to  submit  a critique  of  his  week's  oblems  he  has  experienced  with  the 

college  supervisor  attempt  to  Prepare  the 

be  exposed  to  during  the  following  week  bvmeant^To  ^ ? various  experiences  he  will 

^ The  college  sfidents  spend®  ^ materials, 

veloping  the  content  ouUinVs  and 

teach  about  the  principles  of  manufaSurtnt  necessary  to  be  prepared  to 

search  during  their  industrial  intenishi?  ®T?eJ  through  Individual  re- 
will help  to  illustrate  various  industrial  technlaues  and  identify  activities  that 

to  children  at  all  grade  levels  Sr  n?  ri^  5.  processes  that  will  be  meaningful 

to  be  directed  toward  educational  Scelfen^e  bCwT"®  ^^e  students  continue 

sessions,  school  observations  and  narrlcfnaHn  ^ olvement  in  curriculum  development 
visitations  and  the  production  of  a ?epresLtacTve^J?oducr  activities,  industrial 

school,  or  a junio?  a^nTseSor  high  sessions  in  the  college  campus 

ence  gave  the  college  student  an  opr^rW^^  r^  elementary  experi- 

a group  of  fifth-grade  classes  implemelldn^^an  ero^^^  f ^^ts  consultant  for 

curriculum.  The  college  student  o?g1mted  tL  "1  a slt‘dies 

that  ^ elementary  students  ha<f  identified  as  exemDllfCfna'J^rS^°f“^^^°"  products 

The  industrial  visitations  are  also  planned  Products, 

ity  to  compare  and  supplement  the  observations  of  Sive  them  an  opportun- 

dures  mey  had  experienced  during  their  industriaMiJJpIiI‘M^^5f  processes  aud  proce- 
industnes  producing  furniture,  stiel,  pet?Sm  ni’  'Visitations  include 

components  and  automobiles.  ^ ^ Products,  plastic  materials,  electronic 

ing  laboratory® duriig^Jhe  scIotI? eight- week^le^^^  ® manufactur- 

tlon  employing  managerial  and  organizational  nrtn'  oi  ^ °T  ate  a simulated  corpora- 
te manufacturing  concerns.  The  acmal  production  functions  pertinent 

after  the  college  students  have  had  a^ljpTOrrnnitSm  l^lS^  schools 

cemlng  the  planned  production.  The  Slti^o?tS2  instruct  their  students  con- 

a comment  by  one  of  die  college  students^  ^ ^ experience  are  best  sumn ..ed  up  by 

nical  coursIsTbu?,!:;^^^^^^  °f  production  in  our  tech- 

talk  until  he  is  blue  in  tl.e  face  S plaining ® ^ Professor  can 

setting  up  a mass  production,  he  rrCly  dL^iv®unri^>-“?  n*if  actually  experiences 

Throughout  all  of  these  exIr  H^nLo  fiU  understand  the  operations  involved." 

staff  are  caUed  upon  as  participants  and' resource  industrial  arts  college 

professional  education  competenclop  ^ rsonnel  because  of  their  technical  or 

semester  wite  a masted teache^^who  wa?an"eV5ie^l!fS^^^®"^  following  the  technical 
veloped  a manufacturing  technoloffv  annt-oar'h  • participant  of  the  course,  or  has  de- 
ls important  that  the  college  studSIt  hTve  courses.  It 

knowledge  as  soon  after  the  technical  semesterS?^/i^  *°  implemrat  his  newly-acquired 
ing  presents  that  opportunity  mester  experience  as  possible,  and  student  tc  ach- 

bacaS?  ^iXiTiTJrS?>,TZaLrr'^''‘‘'^  “ “-a, 

cation  is  to  determine  what  effect  Swi  if  competency  in  industrial  arts  edu- 

ii>  the  schools  of  the  nation  It  is  nlaniid  m rfrf  industrial  arts  programs  and  students 
have  graduated  and  are  conductine  mamif?nnfT-f™°^^  evaluation  when  the  college  students 
high  school  Industrial  arts  programs  Fof  the  nr^Sn^H  ® Junior  and  senior 

tered  around  Uie  accomplishment  of'the  stitld^  nbwr-^*^®*  evaluation  must  be  cen- 
have  been  very  successfolly  achievLl  q If.  it  according  to  students 

statements;  ^ ‘ ®-*®niphfied  by  tlie  following  two  sm> 

nical  Semester  i®  Fwfkedlvfif/ pote^^  Manufacturing  Tech- 

gap  between  industrial  reality  If  to  see  the  existing 

that  the  industrial  arts  students  “o Sfmulfh  education.  1 feel 

of  Industry  end  the  teu  ing  btihind  it!"  ®^  ^ program  are  more  knowledgeable 

foLs4iS°c?mp1e1fe'L''  since  1957I  1 ntler  i^rge 

problems  were,  and  how  it  attimT^T 
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Manufacturing  Technical  Semester." 

When  we  see  tlie  involvement  and  interest  expressed  by  the  students  at  East  Aurora 
Junior  High  School  and  the  campus  school  at  the  college  because  of  their  exposure  to  a 
contemporary  approach  to  the  teaching  of  industrial  courses,  we  are  Inclined  to  believe  that 
the  Manufacturing  Technical  Semester  is  very  worthwhile.  The  course  is  advantageous 
for  tha  college  student  because  he  now  is  able  to  relate  intelligently  to  his  students  the 
meaning  of  contemporary  industrial  tschnologj^ 

Dr.  Bruecl..  Ian  is  on  the  faculty  at  Stote  University  College,  Buffalo,  NY. 


As  this  is  Chevrolet  Tonawanda's  symbol  of  the  dawning  of  a new  era,  “The  ’70’s", 
so  it  also  represents  the  dawning  of  anew  era  of  cooperation  between  industry  and  educa- 
tion in  the  preparation  of  teachers  for  the  '70’s. 

As  spring  develops  outside  Chevrolet,  our  student  interns  develop  in-depth  under- 
standings of  manufacturing  inside.  Here  wo  see  two  students  analyzing  material  control 
as  a teletype  unit  is  used  to  index  pistons  to  engine  cases  on  the  Mark  IV  line. 

The  receiving  teletype  unit  is  located  at  the  assembly  point  in  the  line  where  pistons 
and  oases  meet.  By  analyzing  the  tape,  the  operator  can  mate  the  proper  pistons  with  the 
case. 

Ouaiity  control  is  a major  concern  in  the  manufacturing  industries.  Here  one  of  the 
forern  ;.!  in  charge  of  quality  control  for  the  crankshaft  department  explains  a “Pride  of 
Workiiiing-Ip”  analysis  chart  at  a concentricity  inspection  station. 

Production  engineering  is  a critical  part  of  the  industrial  effort.  One  of  our  interns 
is  involved  in  a time-study  analysis  on  part  of  the  automated  engine  case  line. 

Of  courst  the  total  manufacturing  effort  relies  on  a thorough  production  planning 
effort.  Here  one  of  the  Chevrolet  staff  reviews  the  production  flow  of  the  XP887  engine 
case. 

From  the  drawing  boards  to  the  production  engineering  plotting  boards,  production 
processes  are  translated  into  models  and  followed  through  by  student  interns  and  the  col- 
lege supervisor  who  works  on  the  site  with  the  interns  as  part  of  a c . fidly- supervised 
program. 

Chevrolet  provides  advanced  technology  as  interns  work  with  the  iutest  in  numerical 
control.  The  Sunstrand  Omnlmill  here  has  been  programmed  to  complete  all  machinery 
operations  on  the  new  die-cast  XP887  engine  case. 

Here  our  interns  load  program  tape  and  identify  program  readout  for  processing  the 
XP887  case. 

Every 'year  industries  like  Chevrolet  spend  millions  of  dollars  on  safety.  Student 
interns  spend  time  analyzing  safety’  motivational  charts  in  the  engine  plant.  Safety  is  a 
critical  part  of  the  manufacturing  eSiort. 

Materia  ls  must  be  continually  monitored  if  a reliable  product  is  to  be  manufa  ared. 
Metallurgical  analysis  using  the  metallograph  is  one  of  many  methods  used  to  check  the 
structure  o ’ forged  parts  in  the  Tonowanda  Forge. 

Here  we  sen  the  student  interns  Involved  in  the  mstallurgy  related  to  piston  process- 
ing for  the  new  XP887  engine.  These  pistons  are  plated  in  a sequence  that  sees  them 
through  47  different  operations  before  they  are  ready  to  be  assembled  into  Chevrolet’s 
new  4-cyIinder  engine. 

Furrier  checks  on  alloy  content  of  c ritical  part:;  are  made  using  the  carbon  ate 
spectrometer. 

Quality  control  is  critical;  accordingly  every  engine  produced  (some  150  million  lo 
date)  must  be  factory-tested  prior  to  installation  in  a vehicle.  Here  a student  intern 
performs  a sonic  engine  test  as  he  listens  for  internal  engine  noise  with  a sonic  bar 
under  the  direction  of  one  of  Chevrolet’s  engine  test  supervisors. 

In  a carefully-developed  program  random  sample  techniques  are  used  to  select  and 
endurance-test  engines  under  varying  conditions.  Student  interns  observe  the  endurance 
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‘•V.-amometer.  Engines  arc  nin  ,„  failure  ihen  dis- 

labcr^aLt'  “va^  care“S"“  coU“‘L'ren^„r^;'*“"^ 

Material  con^?C  aS  Lndltaf  arf  also  cr?4S°fo  Kf ""  ”'°f'  “ '"«• 

iron  is  drawn  oft  for  subsequent  fo'Lndry  ?pei.Zs  Supervision  as  molten 

?ericTarxUir,a^'iu?=rr^^^^^^^ 

tion  of  the  college  students  records  critical  information  under  tlie  observe- 

loading  pre-mixed  hot  bol  corlTnd  fnVtTe^SeTreS^^^^^^  " """"  """"" 

operatio?oL“coi"pr^^^^^^^  developed  as  a core  press  operator  demonstrates  the 

of  cHtic^al  imTOrtance  operation,  production  planning  and  engineering  are 

engineer  on  the  foundry  layout  boLZ  patterns  are  explained  by  a process 

a pan  o^f  ma^nufTc"  ?a7« technology  of  forging  as  it  relates  to  and  becomes 
T^v»o  X jF  analyzed  as  ^ strident  intern  observes  the  production  of  pv1#:»g 

The  manufactujcoftie  rod  ends  bvcold-uosettincrnnp-nr^a  lrr  of  axles, 

part  of  the  manufacturv^  of  forged  parts.  ^ och  steei  wire  becomes  another 

examS"®  developed  with  the  aid  of  bDM.  Special  tin  alloy  electrodes  are 

ing  Chevrolet  manufactur- 

thf  laboratorj  readings  which  can  be  related  to  metallurgical  analysis  in 

in^u"'e"SorI^rrm?pS; 

heavy “fndustry^o^  H°hr  interns  turn  their  attention  from  the 

foo^iilir  of  sZthwnsfe^^^  Yo?k  f i" 

dustrial  exirSe  fr^  I;.fv  I « ^ible  to  share  their  in- 

through  our^ schools.  RecentW  A^is  2Tvea?nkJ  ®"^®^^or  to  build  a better  America 
East  Aurora,  New  York,  joined^ha^^s  w^A  Quaker  OaT"^' 

interns  recehT^a  bro^^  view^nf  effort  between  education  and  industry,  our  student 

cts:r-SEiH^ 

student  interns  work  with  sophisticated  sound  analysis  ;quVmenT  laboratory 

mate  tc^fo'/Carm  """  ^‘’=' 

After  further  refinements  the  product  i ady  lor  manufacture 

Plaunm^  a^rptrS  a“Sr  W mdau^nutlm^ 

tarlal  flow  and  control  as  fpart  of  ma^llfacmring.  opportunity  to  study  nta- 

operICsi"maTwSrt  b“ariS"  t^TaM  d''.TalS‘rV‘“‘‘“‘"  "’“ 
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as  a part  of  the  maintenance  department,  he  develops  understand- 
ings and  skills  related  to  f^roduction  line  setup  and  maintenance. 

engineering  the  intern  relates  engineering  la  your  to  the  actual  manufac- 

ixri0* 

m»nSfwi  “<i  handUng  become  straiesic  In  importance  as  the 

Sine  a,  rr'?Lf  The  intern  must  grasp  the  overall  picture  of  materials  han- 

uling  as  ciTitical  to  fabrication  and  assembly  of  the  final  piroduct* 

^ forest  product  materials  into  the  qv  ality  product  is  the 
initial  step  In  fabrication,  fhe  intern  hasunii  3 exposure  to  the  most  modem  techniques 
used  to  process  these  materials.  ^ 

Graphics  and  forest  products  meet  as  lithos  are  bonded  to  the  wooden  parts  of  the 
subassembly.  Interns  get  actut-i  hands-on  experiences  during  the  entire  Fisher-Price 
portion  of  the  program.  In-depth  analyses  are  made  of  the  production  line  as  the  student 
intern  works  at  the  side  of  the  production  worker. 

Quality  control  is  a never-ending  problem  for  modern  industry.  The  college  students 
fifi''  ^ exposure  to  the  quality  control  program  at  Fisher-Price.  This  includes  every- 

thiag  from  visual  checks  to  endurance  tests  of  mus.o  units  from  Switzerland  and  Japan. 
Package  engineering  is  another  aspect  of  the  manufacturing  effort, 

u,nt<rh  conveyed  to  the  warehouse,  where  some  $50  million 

are  handled  a'^d  shipped  with  the  aid  of  specially-programmed  carts  and 
conveyors  Student  nrems  spend  time  studying  this  highly-sophisticated  method  of  prod- 
uct  control  and  handling. 

iv  provides  efficient  methods  of  loading  custom  orders  on  motor  carriers 

or  hulk  shipments  on  rail  carriers. 

I*®  college  interns  spend  time  at  the  Holland,  New  York,  Plastics 
die  wordd^^  FIsher-PrIce,  one  of  the  most  modem  plastics  manufacturing  operations  in 

bho  blow-molded  parts  are  produced  here.  The  interns  spend  two  days  at 

operators  and  technicians  in  each  of  these  areas.  The  interns  develop  under- 
standings of  blow  mold  technology.  ^ 

persorS^S^F^?^P^  studied  under  the  direction  of  supervisory  and  production 

,QchiV^uSTy''Ftfher*^^^  « oppommlty  to  study  and  analyze  shrink  packaging 

rhea  Material  handling  becomes  a unique  problem  in  the  plastics  industry.  The  intern  has 
the  pSss^opemt^r  storage  ar.d  dir.^ct  system  feeding  of  plastic  materials  co 

Environmental  pollution  is  a continuing  concern  to  ail  In  our  present  industrial  so- 

use  of  pollution-free  incinerator  units. 
Fisher-Price  provides  many  unique  technological  experiences  for  the  future 
teachers  of  industrial  arts, 

^rlng  the  second  eight  weeks,  the  student  intern  develops  and  field  tests  the  manu- 
faewring  enterprise  In  me  school.  This  field  test  is  presently  being  conducted  in  elemen- 
ta^  and  junior  high  school  programs.  The  following  sequence  is  a record  of  a manufac- 
turing enterprise  as  a part  of  a 5th-grade  economics  unit  in  an  open-plan  94-student  5th- 
grade  program.  Here  the  interns  acted  in  the  capacity  of  consultants  as  they  developed 
in\?mamsSle  Wonderful  Vlhx  Company  at  the  Country  Parkway  School 

After  me  product  Is  Identified  by  the  5th-grade  class,  the  college  interns  develop 
prototypes.  In  disease,  because  candle-making  Is  a technology  unique 
unto  itself,  the  interns  sent  four  of  tlieir  group  to  local  candle  Industries,  to  evolve  design 
prototypr>n  for  decoration.  ^ 

While  decoration  is  being  concideved,  so  Is  packaging. 

Canale  prototypes  are  also  developed  by  luc  interns  as  they  endeavor  to  develop  a 
cSdte  enterprise  using  the  Industrial  technology  gained  from  two  local 

lopment  involves  the  5th-graders.  The  college  Interns 
woiked  closely  with  th»  5th-gr«t..  class  In  determining  the  final  produce  design. 

( ® project  dev ' ops,  ic  is  essential  tliat the  5th-graders  understand  the  technology 

« 7^^  coUege  interns  share  with  the  class  some  of  their  findings  as  they 

SU2T\  eyed  the  manufacture  of  candles,  ® ^ 

The  manufacturing  establishment  evolves.  The  next  task  is  to  train  94  3th-graders 
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P-‘==Sl"g.  decoration  and 

they  vWeota'^an™rt15caTopSt?OTs*TheMtfA^^  product,  and  during  this  test 

tation  to  the  operation  of  thi^niLufacturll^R  “ 10-mInuta  video  orien- 

menoers  oTSe  clala°  arf'b^lnT „r‘imei  bTt^T^  the  orientation  on  video-tape,  eight 
as  foremen.  oriented  by  the  interns  in  order  that  they  may  function 

and  distributed  to  ffrst  (meratiOT  Paraffin  is  removed  from  the  package 

to  aid  in  melting.  operation,  where  die  v,-ax  is  broken  down  into  smaller  piSS 

to  a SS^^chip!®TSs?wSchiJLS^pl^^^  *e  wax  is  reduced 

Plastic  cups  are  used  as  mr^H^  h solidification  process 

a wick  through  the  hole.  They^en  seal  the^ick  to^lh"«  k bottom  of  the  cups  and  olace 

^ The  wicks  are  held  uprfght  wiSi  nin  ‘ 

by  the  5th  graders.  ^ ® bobby  pin^  as  the  wax  is  poured  into  the  cups 

styr(ffoam^£S"  decoration  subassembly  begins  with  the  die  cutting  of  4-inch 

on  J wort  ta';ch*™  “-air  edges  using  a stapler  mounted 

operS'.'^  handling  and  storage  a become  a part  of  this  suhassemhiy 

cardboard^prior  to  folSng?'^^^^  begins  with  special  fixtures  used  to  score  the  package 

Att^'fSrinc  ihTn  *0  package  blanks  Into  the  scoring  fixtures, 

ing  stamps  to  the  appropbaTpa'nlf^VrL'*^^^^^^  “eocrat- 

Hon  of  5i?st™7tothe®pSka*e.°“”‘*“^  PP°PaP  applioa- 

the  P^^els  foSpMo7to£«en1’^^^^  “ PPl°P  » toeing.  Next 

that  locate  the  staple  at  the  proper  place*.  done  with  special  stapling  fixtures 

contraUs  ffn^^mnt.*^  Packages  are  stored  until  he  products  are  packaged.  Inventory 

assemblies  at  the  end  of^Ae^Hne^°  involved  as  one  of  the  teachers  examines  package  sub- 

break^'Sa."°"’'"""  -lief  as  a group  of  Sth-gradc  s rest  in  the 

and  tie  tte^asS*  rcSrdTredite  fin^ccs.  The  president 

funds.  aemtis.  i he  students  set  up  and  sold  stocks  to  raise 

moldffrorthe  LnS2;“''  ““““  «"»>  PPPP-nWy  pu  they  strip  the  cup 

Next,  the  oandfes  are^oUe*tn  a"^nge  lamrared'^1^^  ttocoratlon. 

rolled  in  glitter.  sponge  saturated  with  shellac,  after  which  they  are 

fastened  to  their  base,"iSi^tie^stS)lSs\n^lS  ^sembly,  where,  a tinsel  garland  is 

styrofoam.  ® ® staplers  in  the  same  way  the  garlana  attached  to  the 

candl?SiroUenh«!“  “ “>®  styrofoam  base  by  dipping  flie  base  of  the 

Piaoe'^/S  '^xlJe^h^Sra^rSHR  ?'"S 

^hc.  tops  of  the  packages  are  place  d ov  'r  the  bottmS.  ^ Packages,  and 

Ihe  Final  Products  are  then  moved  to  storage,  where  they  await  marketing. 

-Mr.  Serenbetz  is  on  the  faculty  of  Stotu  University  College,  Buffalo,  NY. 
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The  professional  semeK,ter  internship 

Wniiorn  J.  Weaver* 

4«  7^1®  Pfo^essi-nal  semester  internship  1.,  I believe,  worthy  of  our  attention  as  a sls- 

^®  teacher  education.  Being  the  first  member  of  our 

^ actively  Involved  in  carrying  out  this  program  in  its  Infancy,  I have  ex- 

pe^,i.ei»-®d  times  frustration  as  well  as  many  satisfying  experiences.  Perhaps  you 
might  consider  this  a testimciiial  as  1 share  with  you  some  of  my  reasons  for  being 
enthusiastic  over  tit;'.;  program,  ° 

► mind  and  trj^  to  recollect.  If  you  can,  your  own  student 

teaching  experience  which  was,  no  doubt,  a semester  or  two  removed  from  vour  teaching 
mcdioUs  course.  Things  that  didnot  seem  Important  then  are  suddenly  vital,  but  Jie  class 
is  over  and  past.  Contrast  this  with  the  opportunity  that  the  student  intern  has  in  receiv- 
ing his  class  work  week  by  week  during  his  internship,  as  he  needs  it  and  can  apply  it. 

organization  and  development  of  the  teaching  unit, 
ihe  student  intern  who  has  been  working  with  and  observing  7th-  and  8th-graders  benefits 
more  in  preparing  and  teaching  a unit  for  these  pupils’  needs  and  understanding,  more  so 
man  in  a situation  where  me  lessons  are  prepared  and  taught  in  the  college  classroom 
for  one  s classmates. 

The  fact  mat  me  internship  is  based  on  18  weeks  in  one  situation  ramer  man  on  two 

'If Several  advantages.  The  student  has  more 
opportunity  to  follow  mrough  wim  Individual  pupils  and  to  observe  me  results  of  teaching 
and  perhaps  experience  results  in  working  wim  some  special  problem  case  Also  mere 
IS  a peater  opportunity  to  become  involved  in  other  school  activities  and  to  be  a:;e  to 

*®  academic  area,  one  student  intern 
was  afforded  me  opportunity  to  teach  a mam  class  which  his  supervising  teacher  was 
a nine-week  situation  me  teacher,  no  doubt,  would  not  have  considered 
his  participation  in  mis  experience.  This  was  also  a result  of  careful  consideration  in 
placing  students  and  matching  interests  and  abilities  wim  mose  of  supervising  teachers. 

I^®  interested  pupilc  when  he  offered  to  teach 

me  fundamentals  of  judo  during  an  activity  period. 

Not  many  of  us  really  enjoy  committee  work,  but  mere  is  always  a certain  amount  mat' 
IS  necessary  and  me  smdent  intrm  who  is  allowed  to  participate  in  any  of  mese  groups 
gains  valuable  experience.  To  cite  an  example,  one  student  while  working  on  the  report 
CBfcl  committ66  assisted  i/i  the  design  of  a new  report  card. 

The  relationship  between  me  student  intern,  me  supervising  teacher  and  me  college 
supervisor  is  very  important  and,  i believe,  has  more  meaning  in  me  setting  of  me  pro- 
fession^'*, semester  because  mere  is  more  contact  among  mese  mree.  Ordinarily  me 
college  supervisor  would  make  approximately  mree  visits  to  observe  a student  and  for 

professional  semester  situation  me  supervisor  meets  with  me  entire 
group  at  least  once  a week  for  instruction  and  discussion,  plus  the  individual  observations 
and  conlcrences. 

The  key  to  me  effectiveness  of  any  student  teaching  situation  is  me  supervising  teach- 
er and  his  understanding  of  me  role  he  is  to  play.  Because  mere  are  significant  differ- 
ences between  mis  and  the  former  program,  it  is  r.ccessary  for  me  college  supervisor 
to  work  closely  wim  me  supervising  teacher  so  mat  me  student  intern  benefits  from  his 
teaching  experience.  This  has  pointed  out  tie  need  for  In-service  classes  for  supervising 
teachers  so  mat  mey  may  learn  exactly  what  meir  roles  should  be  and  mereby  produce 
experiences  for  me  student  interns.  It  is  my  opinion  mat  such  a course 
Should  be  required  and  tiiat  upon  completion  credit  be  given  toward  certification. 

This  IS  not  the  extent  of  my  feelings  about  the  worthwhile  aspects  of  this  program, 
but  time  wou  d not  permit  more.  Certninly,  changes  have  already  been  made  in  me 
original  experiment,  and  I m sure  mat omers  will  be  made,  out  I am  confident  that  ntuderts 
worthiness  ?nm^^  professional  semester  and  mat  it  will  move  ahead  and  prove  its 

Mr.  Weaver  isas;istar>t  profesior  of  industrial  arts,  State  University  College,  Buffalo,  NV,  and  is  prus- 
enHy  a Residenf  Sup/arvisor  of  Teacher  EducoMon  for  rhe  FVCORBA  Cenfe  . 
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Contemporary  concepts  of  industry 
in  a teacher  education  program 


Joseph  W.  Duffy,  Andrew  W.  Baron, 
Dale  H.  Messerschmidt  and  Robert  H.  Thompson 

wher^t'.f  industrial  arts  education  have  expressed  a major  concern  in  aligning! 

TpcV  noiocrw  industrial  arts  programs  with  what  is  practiced  in  industry 

and  to  be?ex°ble  irtheir^^i^khig^*''^  possess  sophisticated  knowledge,  to  be  mobile 

to  thTwh?S^-«®hfrrhf  is  sequentiai,  proceeding  from  that  which  is  fundamental 

it  ^houYd^ffn  l if  industrial  arts  is  to  reflect  contemporary  technolo^ 

nrtoSes  t^t  mch^olo^^"  technology  s origin  and  provide  insight  into  theconcepts  Sd 
prinmples  that  technology  employs  as  it  evolves  in  satisfying  the  needs  of  society 

Conrimunication  between  industry  and  education  is  lacking.  Technically  speScinc  the 

DWtosopM^r  ratSnall*  tH  ? constrictions,  however,  may  not  be  as  significant  as  the 
pniiosopmcai  rationale  th^r  provides  direction  and  purpose  for  an  educa^nal  nrotTr-am 

onale  is  vital  to  iny  curriculum  because  it  provides  the  fSme- 
work  within  which  courses  are  conceived  and  taught. 

the  ^acdce^'orif?  rfna  Central  Coniiecticut  State  College  recognized  that 

me  pracdce  of  of  -ring  a proliferauon  of  courses  dealing  with  tools  and  materials  in- 

efficienT  Vransfer  could  not  be  tolerated  because  it  was  not  educationally 

i learning  must  be  designed  into  a curriculum  in  order  to  permit 
fragments  to  be  related  to  wholes,  and  for  concepts  to  be  developed  ^ 

provimn^  l?aSrah,n  ' -stimUon,  the  College  has  assumed  the  obligation  of 

° K ” P*  ecognize  that  prospective  teachers,  for  th«^  most  part,  teach 

as  toey  have  been  taught.  We  have  conceived,  therefore,  our  course  offerings  which 
employ  contemporary  teaching  methods  to  serve  two  fu.iCtions.  First,  wVmust  present 
course  contont;  and  second,  we  must  provide  an  -opportunity  for  concepts  of  industry  to  be 

trum^of  the^unior^aid^^’  serve  similar  purposes  within  the  spec- 

Tnd.^i^-Ji  ^ seniorhigh  school  general  education  programs.  Before  the  College 

presemed  e^e^tl^fv  ®^dy  of  industry  so  that  it  could  he 

arte.  ^ effectively  m a curriculum,  it  had  to  agree  on  a workab  definition  of  industrial 

, . °^^^<^^strial  arts.  Industrial  arts  is  an  activity-oriented  curriculum  area 

education  which  is  primarily  concerned  with  developing  concepts  of  the 
rhi*®  "fwstry.  It  tacludes  the  study  of  material,  energy  and  infirlia°ton  ?ro?L 
service,  and  research  and  development;  as  wrU  as  the  organizational 
In  n-vih  scpects  of  the  American  industrial  complex.® 

‘^®^“sstIon  of  the  above  definition,  it  may  be  necessary  to  state  in  more 
exact  teiTOs  just  what  is  intended.  Our  industrial  arcs  programs  continue  to  be  activitv- 
oriented  because  we  believe  that  activities  have  a sound  psychological  base  The  activities 

*"  industrial  ans  Sui 

meters'  Sot  a molding  equipment,  vacuum  formers.  vSt 

1 Other  machinery  are  evident.  And,  the  curriculum  acts 

In  aHHiH  n agent  so  that  people,  time  and  facilities  can  be  utilized  effectively 

In  addition,  the  Industrial  Arts  Department  at  Central  Connecticut  State  College  centinues 
to  emphasize  the  relationship  of  industrial  arts  to  general  education. 

I industrial  arts  to  the  goals  of  general  education,  the  usual  goals  for  Gen- 
eral education  are  accepted.  We  believe  in  me  goals  of  general  education  that  leal  m 

hi  improving  that  way  of  life  through  advancement ‘of  the^in- 

a-tivitiL  ave  de^^  education,  both  formal  programs  and  informal 

II  * designed  for  the  total  general  population  continuum.  Included  in  toe  con- 

touum  are  males  and  fe  males,  young  and  old,  bright  and  dull,  and  other  contributors  to 
the  gamut  referred  to  as  a general  population.  oncrioucors  to 

Industrial  Arts  Department  facultj^  of  Central  Connecticut  State 
® uniqueness  is  derived  from  Its  organizational  approach  to 
subject  matter.  It  is  our  effort  to  group  materials  around  concepts.  Of  course.  American 
industry  is  the  source  of  information^around  which  concepts  are  formulated.  We  alsS 
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recognize,  however,  that  concepts  have  specific  properties. 

If  we  accept  the  definition  that  a concept  is  basically  a mental  image  and  that  that 
image  has  specific  properties,  we  can  proceed  with  a description  of  how  our  conceptual 
approa<m  to  industrial  arts  operates.  First,  a concept  can  have  a type  of  intrinsic  dimen- 
sion.  Based  on  certain  observe  . tons  of  the  intrinsic  dimension,  a classification  can  be 
ordered.  For  exi  "'e,  certain  industrial  materials  began  the  operational  cycle  as  living 
organisms,  or  parts  of  a living  organism  . The  leatlier  that  we  carve  in  a crafts  class  at 
one  time  was  live  and  covered  an  animal,  i i .a  piece  of  lumber  that  we  process  in  a woods 
class  at  one  time  was  also  live.  Although  the  chemical  properties  of  the  two  original 
organisms  differed,  their  growthcharacteristi.es  were  similar  in  terms  of  cellular  proper- 
ties. A second  ordering  of  a conceptual  organization  involves  the  use  of  the  object.  For 
instance,  the  physical  difference  between  a diamond  and  a knife  blade  are  quite  marked- 
however,  both  the  diamond  and  the  knife  blade  can  be  used  as  cutting  tools.  Hence,  the 
concept  cutting  tools  are  ordered  by  the  use  of  the  item.  Yet,  we  must  be  cognizant  of  the 
fact  that  very  definite  cultural  factors  are  frequently  involved  with  an  organization  of  con- 
cepts  that  require  use  for  that  classification.  In  American  industry  the  diamond  is  usually 
considered  as  an  abrasive;  but  many  other  cultural  patterns  would  not  consider  using  a 
precious  stone  as  an  abrasive.  Third,  a concept  may  be  defined  in  terms  of  beht.  ors 
or  operations.  Klausmeier  and  others  have  used  the  example  of  intelligence  measure  -it 
as  a demonstration  of  conceptual  behavior.  An  example  of  conceptual  behavior  more  ger- 
mane  to  industrial  arts  may  deal  with  the  properties  of  materials.  When  heated  and  cooled 
rapidly,  certain  ferrous  alloys  become  noticeably  harder;  whereas  a nonferrous  metal, 
when  heated  and  cooled  rapidly,  becomes  noticeably  softer.  It  is  through  a conceptual 
organization  of  thoughts,  ideas,  properties,  functions,  operations,  and  so  forth,  that  the 
Central  Connecticut  State  College  Industrial  Arts  Department  presents  its  program. 

The  content  for  a conceptual  approach  to  industry,  as  h.  s been  pointed  out  previously, 
IT  ofE  derived  from  American  industry.  Quite  simply,  and  quite  frankly,  the  ultimate 
goals  or  tois  department  are  no  different  from  those  of  other  curricular  organization  pat- 
terns.  We  wish  to  describe  anddemc  istrate  how  American  industry  changes  a raw  mate- 
rial into  a finished  product;  we  wish  to  relate  che  role  of  American  industry  in  the  Amer- 
ican cultural  pattern;  and  we  wish  to  have  our  product,  teachers  for  the  public  school 
systenis,  be  able  to  transmit  this  knowledge  to  public  school  populations. 

Objectives  of  industrial  arts. 

(^)  develop  the  ability  to  think  rationally  about  the  interdependence  of  man,  socieb/. 

industry  and  physical  environment.  » >■ 

(2)  To  develop  an  understanding  of  our  dynamic  industrial  complex  and  its  socio- 
economic influence. 

(3)  To  discover  and  develop  interests  and  capabilities  of  students  in  technical  and 
industrial  fields. 

(4)  To  develop  technivR  es  of  problem  solving  as  they  relate  to  industry  and  the  re- 
inforcement of  academic  skills.  ^ 

(5)  To  develop  desira’-^'  behavioral  patterns,  including  safe  and  efficient  individual 
and  group  work  habits,  .ovidlng  an  awareness  of  cooperation,  tolerance,  leadership, 
followership  and  tact  in  an  industrial  environment. 

To  develop  aesthetic  appreciation  for  craftsmanship  and  design  and  to  encourage 
creative  learning  experiences  within  the  industrial  context. 

(7)  To  provide  for  the  development  of  occupational  orientation  and  avocational  inter- 
ests, including  tliose  which  are  unique  to  a community. 

'TTie  above  objectives  for  industrial  arts  are  very  similar  ...'  Jectives  of  other 

industrial  arts  teacher  education  Institutions,  In  spite  of  the  .arity,  however,  they 

must  be  stated  again  to  insure  thatall  staff  members  of  Central  Connecticut  State  College 
are  aware  of  the  ultimate  end  to  which  we  strive.  Thr  i,  in  order  to  be  more  certain  that 
each  staff  member  could  identify  his  contribution  to  the  ultimate  end,  additional  delinea- 
tion of  the  end  was  .made.  These  statements  follow  in  our  “Statement  of  Purpose  for  the 
Department”,  and  “Departmental  Guidelines”. 

St^^ment  of  purpose  for  ttie  department.  The  success  of  any  program  is  a direct 
reflection  of  the  capacities,  beliefs  and  coordinated  efforts  of  people  affecting  the  program. 

Industrial  Arts  Education  Department  has  several  major  responsibilities  toward 
industrial  arts  education. 

(1)  The  promotion  of  a philosophy  of  industrial  arts  education  as  exemplified  by  the 
foregoing  definition  and  statement  of  industrial  arts  objectives. 

(2)  The  responsibility  of  graduating  a prospective  Industrial  arts  teacher  with  the 


(sf  assimp’tfon*' o?  ?ole  1 vocational  goal), 

neccicut.  i~aaersnip  role  for  the  industrial  arts  programs  in  Con- 

Dgpax^ental  guidTlinns^ College  community, 
the  follov.'ing  will  be  fostered  In^tlie  student:  ^ective  teacher  cojcation  program, 

arts  education.  develop  and  apply  a realistic,  personal  philosophy  of  industrial 

of  ^^^ognition  of  the  need  lor  following  a carefully-planned,  yet  flexible,  course 

tion.'^^  ^ obligation  to  accomplish  all  of  die  objectives  of  Industrial  arts  e - .ca- 

trla/Sts.  Importance  of  possessing  the  knowledge  and  skill  of  Indus- 

Ing,  Lcluding  an  emphaSs  OTi^^ansfS^o7S?mll^^^  successful  teach- 

learning  envlron- 

tatlon.^  acceptance  that  each  course  has  a unique  academic’and  technological  orien- 

(11)  An^unde^stmiding  S^thTSSiflcance^^f  a clean  and  orderly  laboratory, 
which  are  suitable  for  various  Jrade^e^els  i?^e  resources 

fi^lda4)  The  desire  m relate  to  his  teachKa5“^^^ 

^ teacHbig  profession. 

have^U^itltled  material  processln^^  ^ Central  Connecticut  State  College  ’ r-' 

three  of  the  major  industrial  functions  Wld[  information  processing  as 

It  appropriate  to  provide  all  stu(£nts‘  ente^w^rh^^Ho  therefore  thought 

ences  in  each  of  these  areas,  Conseauentlv  at  th<a  v.  witli  exploratory  experi- 

included  three  required  courses  which  conc^aw  j head  of  our  curricular  list,  we  have 
tlon  and  ways  in  which  the  three^^oplcs  arelndusJ?fln°^  material,  energy  and  infomia- 
These  courses  are  prerequisite  for'afl  other  human  advantage, 

designed  to  provide  a foundation  on  wh?rS  /, ofterlngs,  and  the  courses  are 
describe  tliese  courses  ?n  some  dSiT  n^^  1®  necessar^  to 

and  content.  particularly  with  emphasis  on  methods,  scheduling 

whic^StioducTs'^cepS^of"fil^r^^s\i?'^S^  is  a course 

regarding  the  selection  of  processes  bv  associations  to  be  made 

To  establish  the  conten^for  *ls  cLr^e  may  be  changed, 

ing  were  identified  and  organized  into  i concepts  of  matter  and  its  process- 

of  the  concepts  discussed^  in  the  “introduetton  example,  some 

forming,  casting,  fastening,  treating  aS  ftniStino-  w Processing"  are:  cutting, 

to  emphasize  those  concepts  which  are  timele*?*?  believe  it  particularly  Important 

The  waterlale  procesMng  „urer  1 weU  a,  universaUt--  ot  application, 

will  be  described.  Is  team-taulht  by  a're?fa*S|.v  courses  which 

Sixty  students,  thus  keeping  toe  stodent  lid  limited  to 

c‘uctory  courses  approximately  eaual  to  facnlrvioaH  faculty  member  reaching  the  intro- 

several  presentotions,  toe  large  groutTis  divided  presentations  of  content.  After 

the  supervision  of  one  of  toe  facuftv  team  sub-groups  which  meet  under 

activities,  explores  the  c^ncSto  nr^vtou^^  the  class,  through  laborat*.  ,y 

guidance  and  student  work  are  emr^ov<=H  m Ho  it  is  in  this  setting  that  faculty 

cepte.  Sub-groups  «me  each  of  rhe  basic  eon'T 

metallic  materials,  and  o, ramie  afd  plastic  t^^rm^rin'^uSl"** 


the  above  Jaboratorics  that  each  student  has  the  opportunity  to  develop  each  concept  as 
it  relates  to  a variety  of  materials. 

Student  evaluation  happens  to  bo  one  of  the  necessary  aspects  of  every  teacher  prep- 
aration program,  and  it  is  therefore  an  aspect  of  the  conceptual  approach  to  industrial 
arts,  Qurlng  the  course,  students  are  evaluated  on  the  basis  of  t:tboratory  performance, 
and  pencil  and  paper  examination  scores. 

Introduction. to  Energy  Processing.  The  "Introduction  to  Energy  Processing"  acts 
as  a survey  of  the  forms  of  energy  and  the  conversion  processes  employed  by  industry  to 
Increase  the  value  and  usefulness  of  energy.  Content  in  the  above  course  is  derived  from 
basic  concepts  concerning  man's  use  of  energy.  For  example,  some  of  the  basic  concepts 
of  energy  are:  kinetic,  potential,  conversion,  efficiency,  reaction  and  conservation. 

Laboratory  facilities  which  lend  themselves  to  student  activity  sessions  are  pri- 
marily the  electronics  laboratory  and  the  power  mechanics  laboratory.  During  laboratory 
sessions,  efforts  behind  active  student  involvement  are,  again,  to  provide  for  reinforce- 
ment of  the  course  content, 

introduction  to  Information  Processing.  The  purpose  of  the  course  entitled  "Intro- 
duction  to  Information  Processing"  is  to  teach  concepts  of  information  and  the  processing 
of  infornri&tion  to  increase  its  value  and  usefulness.  Tlie  actual  course  is  geared  to  three 
generalized  theoretical  models.  Student  laboratory  work  then  has  emphasis  placed  on  re- 
lating existing  Information  systems  to  the  appropriate  theoretical  model.  The  Informa- 
tion systems  are  later  fragmented  for  analysis  and  the  development  of  each  conceptual 
content  element.  Concepts  of  Information  processing  covered  in  the  course  include* 
encoding,  noise,  selectivity,  logic,  error  and  feedback.  To  demonstrate  each  of  the  con- 
cepts, We  use  the  three  information-processing  models. 

The  Shannon-Weaver  model  for  communications  systems  Is  the  first  generalized 
model  used  for  study.  The  second  model  used  for  study  purposes  is  basically  a computa- 
tion system  which  includes  sub-systems  such  as:  data  input,  output,  program  memory, 
data  memory,  process  control  and  arithmeUc.  The  third  and  final  model  used  for  study 
purposes  is  one  portraying  the  general  structure  of  open-  and  closed-loop  control  sys- 
tems. 

Activities  sp>ecifically  tailored  to  a study  of  the  ways  in  which  information  is  proc- 
essed for  Communication,  computation  and  control  are  carried  out  by  the  students  during 
laboratory  sessions.  Again,  the  activity  is  designed  to  permit  a conceptual  development 
to  take  place.  Laboratories  which  are  used  In  the  information  processing  course  include 
the  graphics,  drafting  and  electronics  facilities. 

It  must  be  pointed  out  that  in  viewing  the  total  picture  of  American  Industry,  there 
are  certain  interrelationships  within  and  between  material,  energy  and  information  proc- 
essing which  the  student  must  learn  to  seek  and  to  recognize.  No  one  of  the  previously- 
described  areas  of  study  stands  Independently.  We  believe,  therefore,  it  is  desirable  to 
provide  the  student  with  certain  experiences  that  involve  some  or  nil  of  those  three  arcus 
simultaneously.  To  nclilcvo  the  goal  of  simultaneous  study  in  three  areas  of  instruction 
tofjulies  a revision  of  our  program.  And  as  long  as  wc  believe  students  gain  by  curricular 
revision,  we  will  work  toward  that  goal. 

Curr^lar  organization  - Upper  Division.  It  is  relatively  simple  for  an  institution  of 
higher  education  to  change  Its  curricula.**  offerings  to  meet  specific  goals  established  by 
that  institution.  But  it  goes  without  saying  that  all  of  us  are  faced  with  practical  considera- 
tions Uiat  must  be  observed  also.  In  the  State  of  Connecticut,  certification  z'equirements 
are  established  by  statute,  and  of  course  the  requirements  must  be  met. 

In  addition  to  the  required  courses  in  general  education  and  professional  education, 
regulations  for  teacher  certification  in  industrial  arts  state  that  a person  must  "...have 
a minimum  of  thirty-five  hours'  credit  in  appropriate  technical  courses  in  a planned  pro- 
gram designed  to  develop  competency  in  the  special  field  to  be  taught  and  including  the 
particular  areas  as  noted  for  each  subject. .. ."  Specifically,  the  areas  required  for 
Industrial  arts  are:  drafting,  metalworking,  graphic  arts,  electricity,  power  mechanics 

and  crafts. 

By  working  within  the  established  framework  of  certification  requirements,  and  the 
department  a objectives,  the  current  program  was  established.  At  this  time  a total  of  fifty 
semester  hours  of  work  within  the  Industrial  education  program  is  required  for  graduation. 
Included  in  the  total  program  aie  the  required  survey  courses  in  each  of  the  primary 
areas  of  technology. 

lA  113  - Introduction  to  Information  Processing 


2 Sem.  Hours 


2 Sem.  Hours 
2 Sem.  Houi's 


lA  114  - Introduction  to  Energy  Processing 
lA  118  - Introduction  to  Materials  Processing 


Additional  required  laboratory  courses  in  the  seven  areas  of  technology  Include: 


lA  12i  - Technical  Drafting 
I A 212  - Graphic  Arts  Industries 
lA  213  - General  Electronics 
I A 215  - Materials  Processing  I 
216  - Materials  Processing  II 
lA  217  - Materials  Processing  III 
I A 314  - Power  Transmissions  and  Control 


3 Sem.  Hours 
3 Sem.  Hours 
3 Sem.  Hours 
3 Sen..  Hours 
3 Sem.  Hours 
3 Sem.  Hours 
3 Sem.  Hours 


freJifenUv  a™  teache?s  are 


lA  110  - Orientation  to  Industrial  Arts  Teaching 
lA  211  - Fundamentals  of  Design 
lA  300  - Teaching  of  Industrial  Arts 
lA  418  - The  .Service  Industries 
I A *13  - Industrial  Pi'ocessing 
I A 428  - Research  & Experimentation 
(in  area  of  concentration) 


1 Sem.  Hour 

2 Sem,  Hours 

3 Sem.  Hours 
2 Sem.  Hours 
2 Sem.  Hours 
2 Sem.  Hours 


five  semester*^our^  program,  a student  will  have  completed  a total  of  thirty- 

achedulTlln  L graduation  raqulramenta^e 

courses  In  industrial  education  and  industrial  arts  make  It  nosslble  for 


lA  247  - Industrial  Arts  Handcrafts 

lA  316  - Metals  Machining 

I A 337  - Ceramics 

I A 342  - Relief  and  Porous  Printing 

lA  344  - Transportation 

lA  345  - Related  Wood  Technology 

lA  359  - Industrial  Arts  in  Elementary  School 

lA  441  - Architectural  Drafting 

I A 442  - Lithography 

lA  443  - Information  and  Communications 

lA  444  - Power  Train  Diagnostics 

lA  445  - Construction  Industries 

lA  446  - Tool  and  Die  Fundamentals 

lA  447  - Plastics 

I A 461  - Advanced  Technical  Drafting 
lA  462  - Advanced  Graphic  Arts  Technique 
lA  463  - Information  Computation  and  Control 
lA  470  - Ind.  Arts  for  the  Exceptional  Child 
IE  400  - Test  Measurement  in  Ind.  Education 
IE  433  - Techniques  of  Conference  Leading 
IE  440  - Ind.  Arts  in  the  Urban  School 
IE  464  - Aerospace  Education 
IE  469  - Driver  Education 
IE  479  - Traffic  Safety  and  Driver  Education 
IE  480  - History  of  Industrial  Education 
IE  489  - Stored  Programming  Concepts 


3 Sem.  Hours 
3 .Sem.  Hours 
3 Sem.  Hours 
3 Sem.  Hours 
3 .Sem.  Hou^n 

j S<^m.  [ ]o  ,ra 
3 Sem.  I lours 
3 Sem.  Hours 
3 Sem.  Hours 
3 Sem.  Hears 
3 Sem.  Hours 
3 Sem.  Hours 
3 Sem.  Hours 
3 Sem.  Hours 
3 Sem.  Hours 
3 Sem.  Hours 
3 Sem.  Hours 
3 Sem.  Hours 
3 Sem.  Hours 
3 Sem.  Hours 
3 Som.  Hours 
3 Sem.  Hours 
3 Sem,  Heirs 
3 Sem.  Hours 
3 Sem.  Hours 
3 Sem.  Hours 


Graduate  program.  T..e  program  leading  to  a Master  of  Science  Degree  in  Education 
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was  Instituted  by  Central  Connecticut  State  College  in  1955.  However,  it  was  in  1959  that 
the  first  candidate  for  a Master's  Degree  in  industrial  arts  education  was  matriculated. 
The  above  time  lapse  should  be  noted,  because  the  State  has  few  Institutions  which  offer 
the  Master’s  Degree  in  industrial  education. 

If  one  views  the  following  graduation  data,  one  can  readily  observe  the  effect  that  the 
thesis  requirement  had  on  the  initial  graduate  program.  As  soon  as  the  option  of  a com- 
prehensive examination  in  lieu  of  the  thesis  was  entered,  the  graduation  figures  changed 
dramatically.  ® 


Year 

Graduates 

1965 

5 

1966 

14 

1967 

53 

1968 

32 

1969 

32 

Currently  we  are  completing  the  first  year  of  what  is  for  us  a different  approach  to 
the  grddudtc  program*  FJaculty  begin  with  the  assumption  that  an  academic  advisor  can 
be  of  greatest  assistance  to  those  graduate  students  who  know  where  they  wish  to  be  in 
f.ve  years,  ten  years  and  twenty-five  years,  r^'om  that  data,  the  student  and  his  advisor 
can  plan  cooperatively  a graduate  program.  C-  course,  the  usual  difficulties  arise  when 
a candidate  simply  wants  a degree  to  satisfy  permanent  certification  requirements. 

The  present  Master’s  Degree  program  is  organized  in  such  a way  that  the  student  can 
direct  Ws  program  to  coincide  with  his  professional  ambitions.  We  offer  four  reasonably 
well-defined  alternatives,  and  these  alternatives  Include  administration  and  supervision 
of  industrial  education,  curriculum  development  in  Industrial  education,  industrial  educa- 
tion instruction,  and  research  in  Industrial  education.  All  areas  include  what  may  be 
called  specific  requirements,  alternative  requirements  and  electives.  For  example,  all 
Master’s  Degree  candidates  are  required  to  take  the  following: 


Math  453  - Applied  Statistical  Inference  oj 
Math  533  - Elementary  Statistical  Methods 
Ed  500  - Contemporary  Educational  Issues 
Ed  510  - Professional  Problems  of  Teachers 
Ed  598  - Research  in  Industrial  Education 

Total 


3 3em.  Hours 
3 Sem.  Hours 
3 Sem.  Hours 
3 Sem.  Hours 
3 Sem.  Hours 
12  Sem.  Hours 


Depending  on  the  student’s  professional  ambitions  and  concentrations,  he  is  required 
to  schedule  one  of  the  following  courses* 


IE  190  - History  of  Industrial  Education  3 Sem.  Hours 

IE  231  - Contemporarj’  Industrial  Education  3 Sem!  Hours 

VIE  190  - Principles  of  Vocational  Education  3 Sem.  Hours 

The  remaining  fifteen  hours  of  course  work  are  scheduled  on  a cooperative  basis  be- 

tween the  student  and  his  advisor,  VVithinthe  Division  of  Technology,  courses  are  offered 
for  both  vocational  industrial  education  majors  and  industrial  arts  edccation  majors. 
Additional  course  options  are-  available  throughout  the  college  in  philosophy,  psychology, 
sociology,  business  administration,  educational  media,  and  so  on. 

Exit  requirements  for  the  Master’s  E5egree  demand  that  the  student  meet  the  mini- 
mum requirements  of  the  department  and  the  college.  Prior  to  writing  the  comprehensive 
examination,  the  student  must  complete  a minimum  of  twenty-one  semester  hours’  work. 
If  the  cand<date  elects  to  write  a thesis,  he  is  required  to  take  twenty-four  hours  of  course 
work.  However,  the  candidate  electing  to  write  the  comprehensive  examination  is  required 
to  compleu^  a total  of  thirty  semester  hours  of  course  work.  At  this  time  Central  Con- 
necticut Staie  College  has  only  two  routes  for  obtaining  a Master’s  Degree.  One  avenue 
requires  a i.'iesls,  and  the  second  requires  a comprehensive  examination.  Of  course, 
changes  in  both  the  undergraduate  and  gr-iduate  program  will  evolve,  and  we  anticipate 
change.  We  also  trust  that  changes  will  be  to  the  advantage  of  the  students,  and  that  the 
changes  will  be  both  appropriate  and  timely. 

Messrs.  Doffy,  Boron,  Meiserschmidf  and  Thompson  ore  on  the  faculty  of  Central  Connecticut  State 
College,  New  {'•ritain. 
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students 


Student  morale — working  together 

F.  J.  Cackowski 

The  topic  of  student  morale  in  tne  classroom  of  today  is  actually  interwoven  with  the 
student  himself  and  with  the  specific  curriculum  presented  to  him  by  the  classroom  in- 
structor. Low  morale  in  my  own  classroom  has  resulted  from  the  ever-present  racial 
problems  existing  at  my  particular  school,  /tlthough  racial  problems  are  the  bas> ; foi 
my  comments  to  follow,  low  morale  in  the  classroom  may  be  attributed  to  many  other 
problems  existing  in  any  given  school  at  any  given  location. 

Sensing  low  morale  is  perhaps  one  of  the  easiest  problems  to  detect  in  a racially- 
troubled  school.  Students  have  a tendency  to  lock  their  academic  problems  within  them- 
selves and  to  express  only  the  racial  overtones  due  to  unrest.  As  a teacher,  it  is  my  duty 
to  counteract  this  immediate  problem  to  further  the  academic  progress  of  the  students 
as  individuals  and  as  a group,  thereby  benefitting  the  entire  class. 

Regardless  of  the  philosophies  concerning  curriculum  content  of  the  individual  in- 
structor, I feel  that  whet  I term  the  “project  team  method’’  is  perhaps  the  most  reward- 
ing method  of  counteracting  what  1 have  mentioned  above.  In  .seeking  a method  to  teach 
drafting  whereby  all  students  will  learn  how  to  work  together  in  order  to  solve  a common 
problem,  I immediately  saw  all  individual  tensions  tossed  aside  in  order  that  the  common 
problem  be  solved.  After  doing  some  research,  I presented  the  students  with  a design 
problem  that  was  designed  in  such  a way  that  the  final  outcome  would  take  the  sincere 
efforts  of  all  involved.  The  students  selected  their  own  leaders  and  created  their  own 
problems.  I distinctly  remember  one  individual  student  who  was  the  so-called  leader  of  a 
group  of  trouble-makers.  As  the  problem  became  more  detailed,  he  took  a great  deal  of 
interest,  realizing  the  fact  that  his  cooperation  was  just  as  necessary  as  that  of  any  other 
student  involved  in  the  project.  He  began  to  work  and  learn  with  others.  I am  quite  sure 
that  my  students  learned  more  about  how  to  work  with  others,  to  solve  common  problems, 
and  how  to  leam  more  than  I could  ever  expect  during  a lecture  or  some  individualized 
project.  As  the  Instructor,  I began  to  see  that  I was  taking  the  role  as  one  to  direct  or 
guide.  I was  actually  learning  right  along  with  the  students,  and  this  fact  alone  sold  me 
on  this  particular  method  of  construction. 

I realize  that  this  is  not  a new  idea  in  the  field  of  education.  In  a recent  article  that 
I wrote  on  this  same  method  of  curriculum  presentation,  I was  amazed  at  the  number  of 
letters  I received  asking  me  to  send  more  details  on  the  project.  I began  to  wonder  how 
many  people  were  actually  giving  any  thought  to  this  method  of  presentation,  even  if  it 
was  an  accepted  goal  of  some  educators. 

I feel  that  such  items  as  facilities  and  administrative  problems  do  not  present  any 
diificulties  as  far  as  this  method  is  concerned.  Of  course,  facilities  will  further  enhance 
a method  of  this  sort,  but  any  teacher  taking  the  initiative  to  plan  such  a metliod  can  make 
it  work  regardless  of  tlie  situation.  The  social  contact  among  the  students  is  the  actual 
key  to  the  entire  method. 

Many  instructors  are  fearful  of  incorporating  some  of  the  innovative  ideas  in  the 
field  of  industrial  arts,  probably  because  of  lack  of  knowledge  about  such  programs.  Per- 
haps the  change  is  too  great,  und  we  need  a gradual  change  in  order  that  the  instructor 
himself  might  “see  the  light”.  The  methodology  for  a project  of  this  sort  need  not  only 
concentrate  on  what  we  will  achieve  for  the  student  in  the  future,  but  also  on  what  is  im- 
portant for  the  present.  A popular  television  commercial  begins  with  a small  sequence 
saying  that  the  theme  of  the  country  today  is  to  live,  work  and  play  together.  If  tl.'R  theme 
of  togetherness  is  a priority,  I feel  that  we  as  industrial  arts  educators  can  get  the  job 
done  better  than  anyone  else,  because  of  the  physical  make-up  of  our  classrooms  alone. 

The  student  involvement  combined  with  the  professional  commitment  of  the  instructor 
associated  with  a method  of  “leam  by  doing’’ can  only  result  in  the  true  fruits  ot  learning. 

Mr.  Cackowski  is  a member  of  the  faculty  at  LaSalle  High  School,  South  Bend,  Indiana. 
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Why  I belong  to  AIASA 


Jim  Kauts 

s,udint?tiche"r  Slon™hfp‘.  ^ good 

anv  other  course  rancrhr  in  u course  has  more  personal  contact  than 

ti7„sht  ““  '--her  don't  have  a good  rSa- 

ic  r.-pSems  mucL'not/v^^^  ‘‘  = P-<>“  "'-‘I.  I teel 

is  a proper  poaition  fn"J°haSdrand  a Xe? "ryTo^wi^ 

trial  arra  KaSr“Svl  Taught*md°eMs*‘‘toTralM‘’a^^^  Most  Indus- 

safe  way  to  hold  the  tools  and®hL  " S ust  tte  machine 

conmm  this  tahes.  If  there  Is  not  a giod  refaI^tl!rp"-jrdett°;:J,„ri,T^^^^^^^ 

relaSlhi^  l°s"‘''l  °fSllTe7e!ft  w’a'/S’ aSirve  “I:- 

trial  arts  clubs.  Clubs  present  a sllchtlv  differen^^  relationship  is  through  Indus- 

fe‘a7  w1,ft7"e“  o*e™!Ls^^  together.  ThlJ  promVtes'^ unLrs7Id"ng?7art  wm 

the  other.  1 have  w,t„e?sS>"i“7rflrmf^^^^^^ 

lnyself.®Club7eean|s  prZi7£?time“m  al‘so''alIow®add“?  ®T®"  7 “"’®  “ 

me:  ‘■S.eTnnral‘7nvS.a7„"“?h“is‘’me  *' f P--"\  » 

VegS™7^7slmrn  ^1  S 

wouW  rhav^^ny  rde7™7  •"•  ' e«“  iSrSrbitL.To^ 

tion  la  suZ:7  Tu'r^ave^^""?"- 

as  evervnnp  Hni^Q  ^A/H^an  ao,  out  i do  nave  a few,  lust 

ds  everyone  does.  When  people  come  together,  tlieir  ideas  come  together  ^ 

club'nlwVaMr®  *7s7eNe‘'7"  7“'®  “TP®”'’"'  *‘"8  ‘n  this,  or  a®ny  organization.  The 

crvenaorSrSiaul“^s%KS  ann‘’ua'Sr  ''s7te7“""- 

because  a larcre  mvr  -»f  wVwv.  »•  j ^ State  conventions  are  very  important 

opinions.  student  membership  can  attend  to  express  their  idea.g  and 

Even^si^'fee?^he'’nJdo^^^^^  the  national  convention, 

expressed  at  state  conventions  to  be  brought^oiTc^Sd  d^^^^  allows  all  of  tlie  ideas 

most  memorab^^^  ^^^en  some  of  my 

having  thirty  boys  and  a Lions  C°uTwo?king^eS^^^  ’ especially  that  of 

portant  convention.  wortcing  oenind  and  for  me  to  send  me  to  such  an  im- 

of  AIASA,  Is  o m.mbar  uf  Ihe  doss  of  1970, 


The  mechanics  of  affiliation 
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Many  of  our  professional  organizations  are  beginning  to  look  to  the  clubs  for  the 
future.  For  example,  Edward  Kabakjlan,  Executive  Secretary,  American  Industrial  Arts 
Association,  recently  had  this  to  say  in  a letter  to  the  Louisiana  Association  of  Industrial 
Arts  Clubs:  "'The  AIAA  looks  upon  its  clubs  as  a vital  service  to  the  youth  of  the  public 

schools  throughout  America.  They  represent  the  lifeblood  of  future  leadership  and  direc- 
tion in  industrial  arts  education." 

One  of  th''  most  important  single  aspects  of  an  industrial  arts  club  is  the  promotion 
of  industrial  arts.  If  properly  used,  industrial  arts  clubs  can  advance  the  program.  For 
example,  a student  y school  in  any  part  of  the  state  attends  a state  or  national 

club  meeting.  This  sti  -hool  offers  only  the  field  of  woodworking.  When  the  student 

arrives,  he  views  p:.‘Oje-_.s  constructed  in  schools  from  all  sections  of  the  state  In  fields 
such  as  graphic  arts,  metal  working,  electronics  and  plastics.  Following  this,  he  begins 
to  talk  to  other  indusf  -’-lartp  'vneients  concerning  their  varied  courses.  When  the  student 
returns  home,  he  re.,  his  p«  and  friends  about  the  industrial  arts  programs  he  ol’- 

served.  The  parents  ut  k the  lo»,...  lool  personnel,  "Why  don't  we  offer  these  progran.o/" 

What  better  way  can  y-'u  rMn».  m stimulate  industrial  arts?  Not  only  is  this  method  of 
public  relations  helpfi..,  ';je  should  also  consider  that  when  these  students  who  have 
had  these  experience^  be  dults,  they,  in  many  cases,  become  teachers  and  leaders 

in  the  community. 

In  an  address  to  the  American  Industrial  Arts  Association  in  1969  at  Las  Vegas, 
W.  A.  Mayfield,  then  Texas  State  Supervisor  and  a leader  in  the  National  American  Indus- 
trial Arts  Student  Clubs,  pointed  out  some  ideas  about  industrial  arts  clubs  which  are 
interesting  to  note: 

Our  students  are  our  best  public  relations  avenue.  Through  our  students, 
we  must  justify  our  laboratory  needs,  our  instructional  materials  and  our  edu- 
cational goals.  Unless  we  run  a student-oriented  program,  we  can't  justify  our 
place  in  the  total  educational  program.  Student  club  activities  can  serve  to  bring 
you  and  me  out  of  that  ivory  tower  down  to  where  the  student  is,  where  the  action 
is,  where  learning  time  must  take  place.  As  a professional  organization  in  the 
field  of  education,  our  basic  concern  for  education  relates  directly  to  the  student. 

Industrial  arts  clubs,  through  state  meetings  and  programs,  offer  the  students  several 
activities  which  lead  to  an  improved  program.  Some  of  these  activities  are  as  follows: 
Industrial  tours,  commercial  exhibits,  contests  and  awards  programs,  summer  camp  and 
an  annual  convention.  These  activities  are  very  worthwhile  educational  experiences  within 
themselves,  and  would  be  difficult  to  offer  if  a state  were  minus  clubs. 

More  and  more  each  year,  demands  upon  the  teacher's  time  in  professional  organiza- 
tions, community  relations,  study  of  new  methods.,  etc.,  take  away  valuable  instructional 
time.  Industrial  arts  clubs,  although  many  teachers  believe  the  contrary,  can  free  more 
time  for  instruction.  For  example,  an  outstanding  Industrial  arts  program  or  any  educa- 
tional program  should  begin  with  the  motivation  of  the  students.  When  the  student  is 
properly  motivated  In  an  area  of  study,  there  is  a desire  to  learn  the  subject  matter. 
Interested  swc.ents  require  less  time  to  teach  than  uninterested  students. 

At  one  time  in  education,  teachers  based  programs  on  the  idea  that  all  learning  should 
be  based  on  fact.  In  other  words,  the  teacher  presented  the  fact  and  the  students  learned 
them.  Today's  educators  have  learned  the  preceding  is  not  the  way -first,  the  instructor 
motivates  the  students  and  then  presents  the  concepts  for  them  to  learn.  Industrial  arts 
programs  are  presently  In  the  process  of  losing  numerous  motivating  devices,  in  that 
they  have  been  based  on  learning  by  doing,  and  now,  as  the  i.jbject  becomes  more  tech- 
nical, there  is  less  doing,  which  has  been  the  key  to  motivating  many  students. 

Industrial  arts  clubs  can  be  the  motivating  force  for  many  students.  It  Is  interesting 
to  note  that  the  motto  for  industrial  arts  clubs  is  "Learning  to  Live  in  a Technical  Worl''." 
We  must  realize  that  the  classroom  Is  not  a world;  it  is  only  a laboratory,  and  students 
should  obse^e  the  technical  world  for  which  they  are  being  prepared.  Also,  it  is  impos- 
sible for  teachers  to  Include  all  educational  activities  needed  in  the  regular  classroom; 
therefore,  the  club  Is  needed  to  balance  the  educational  program  In  our  public  schools. 

I would  like  to  present  some  basic  answers  and  Information  which  we  hope  will  aid 
you  In  your  affiliation.  In  Louisiana  we  have  found  that  clubs  can  be  the  heart  of  our  in- 
dustrial arts  curriculum.  Our  Association  Is  the  motivating  force  behind  many  of  our 
Industrial  arts  programs.  In  order  to  give  you  a better  understanding  of  the  processes 
Involved  In  organizing  a state  association,  let  us  present  a brief  history  of  LAIAC  and  an 
outline  of  Louisiana’s  industrial  arts  program. 
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which" iTl  aJcTdems^wfth  the^m'^r  in^^^strial  arts  education, 

manufacture,  and  the  DrobJemc  nf  i-vi  ^ materials,  processes  and  products  of 

Industrial  arts  elStlo'^are™  i"  Industry.  The  utree  major  goals  of 

culmr?.'^'^  education  experiences  representative  of  adynamic  Industrial 

laLr  m'^e^rSlr  toTecfXd  «o  assist  those  who  hope 

force  from  high  schcSl.  ^ ^ occupational  education  courses  or  to  enter  the  labor 

education  in  die  ff^d^of  technolo^'^^^  anticipate  continuing  their 

The  learnings  come  through  the  Deoils '^xneripn’r.p^!^i?h architecture, 
study  of  resultant  conditions  of  life  We  trv  m^nffov  ‘^ools  and  materials  and  their 

much  of  a cross-section  of  our  subject  areas,  giving  as 

methods,  wood,  metals,  plastics  ^ We  explore  through  industrial 

Industry.  As  an  inteSal  narr  mechanics  and  other  pi^ducts  of 

students  joined  togeth^  in  a statewide  orffanir^M  education  program,  the 

Industrial  Arts  Clubs,  In?  rLAIAC^^^wbi^S  ?i  a Louisiana  Association  of 

State  of  Louisiana.  L AI  AC  wai  organized  March  22  organization  of  the 

were  tv/enty-one  industrial  arr/n^na^^rfr  ’ u’  Alexandria,  Louisiana.  There 

“Sethci-  and  developed  ”‘8'' 

clubs^^f 1,424  Se?s  m « 50 

ganization  in  the  United  States  rhar^snoTicr^'rc  a ^ first  student  or- 

The  members  tax  themselves  fiftv^pnr«?  np>r  \ a s^olarship  for  one  of  its  members, 
year  college  scholarship  for  four  ^ar?  ^ ^ ^ selected  senior  a $100-per- 

are  the  president, 

members  are  elected  to  the  executive  c and  historian.  Three  additional 

Congressional  District)  are  aDnoinr#»HrnG*a>-vF  eight  sponsors  (one  from  each 

and  the  ExecuUve  Seci-eta^  Council.  The  state  Advisor 

tion.“  TOe  various  3“b7  *at  Department  of  Educa! 

These  are:  Outstanding  Club  of  the  Y?pr  n?Stf  rii  ^ LAIAC  compete  for  several  awards, 
of  the  Year.  First-Snd-TT.i^^^  Year.  Honorary  Club 

Outstanding  Club  Display,  Crafts,  Woodworking  Drlfti^i 

Working,  Technical  Speaking,  Technical  Wrltfne^  Cvanh-  *^^f^’^^^^‘y/Elect.  onics,  Metal 
First-Second-Third  sLt  RepresenStto?  Graphic  Arts,  Power  Mechanics,  and 

school^commlnit^  P-^-m  services  for  the 

stru^?n  ??ould’^be^a?e?c?elSt^Der^^^^  Department  of  Public  In- 

Inform  you  of  oth'^'r  industrial  arm  finhS-Q  He  probably  would  be  able  to 

and  would  like  to  help  you.  We  woul^fik^m  take  industrial  arts  clubs 

of  our  supervisory  staff  from  die  I nufsSn^VriJi  to  offer  you  the  service 

possible  you  could  get  a co^njJ  Louisiana  State  Department  of  Education.  It  is  quite 

Sf  mteres'mdTdusSLl  You  could  get  a g?oup 

to  work.  ‘-ners  ana  supervisors  with  whom  you  would  like  for  us 

State^  Club^Conventio?,^w?Sels'uSi^^^  two  of  your  students  to  attend  our 

of  industrial  arts  dubs.  L-t  me  oSm^to  von  fh  concept  of  the  importance 

affiliating  with  AIASA:  ''  Pt^^sent  to  you  the  procedures  you  should  follow  when 

/ON  Y®^tr  is  from  September  1 to  June  30. 

(4)  The  club,  new  or  renewal,  shall  receive  club  materials. 
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Club  public  relations — state  and  nation 
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Ell  E.  Whiie 

Club  public  relations  on  tl;e  state  level  is  the  first  topic  for  our  Consideration.  Be- 
fore a well-coordinat^  PR  program  can  be  effective  tliroughout  a state,  a coordinator  at 
me  state  level  should  be  appointed  for  industrial  arts  clubs.  This  was  recommended  at 
Vegas  convenaon  in  1969.  Only  five  such  persons  have  been  appointed  mus  far. 

This  person  can  be  a club  advisor/instructor,  a supervisor  in  me  state  department* 
or  anyone  in  industrial  arts  education  on  me  secondary  level.  The  significant  requirement 
is  t tat  whoever  the  individual,  he  must  be  enmusiastic  about  student  club  work,  and  be 
ready,  willing  and  eager  to  contribute  a considerable  amount  of  time  wimout  extra  re- 
muneration. This  individual  must  live,  mink,  breathe  and  effervesce  his  desire  for  suc- 
cess of  me  program. 

► The  results  of  any  movement  are  in  direct  proportion  to  me  ability  of  mat  movement 
m mobilize  Its  entire  membership  in  constant  propagation  of  its  beliefs  and  objectives. 
Thus  it  follows  mat  me  various  elected  or  selected  coordinators  must  spearhead  mis 
niovement.  ^ 

coordinator  is  to  get  all  existing  local  clubt,  properly  organized 
an-  affiliated  wim  the  state  and  national  associations.  Next,  he  must  make  a concerted 
crive  to  get  new  clubs  organized  throughout  me  state,  and  of  course  affiliated  wim  me 
state  and  national  orpnizatlons.  The  old  adage  "strengm  in  numbers”  may  be  old  saw. 

ut  t is  quite  true  in  mis  situation.  This  is  a big  job  for  each  of  these  persons  to  do. 
But  i.  must  be  done.  Persistent  salesmanship  is  necessary  to  sell  school  boards,  super- 
intendents, principals,  teachers  and  students.  Yes,  you  must  include  parents,  PTA’s 
and  omers.  And  don’t  forget  sponsors  - local  merchants  who  sell  school  supplies  and 
equipment  as  well  as  local  industry,  civic  clubs,  etc.  Local  news  media  rhould  never  be 
neglected,  as  mey  can  be  a terrific  motivating  force  in  me  community.  Once  me  local 
community  is  behind  me  idea  and  willing  to  cooperate,  me  rest  is  relatively  easy. 

At  firat  mere  may  appear  to  be  resistance  to  me  affiliation  wim  me  state  and  national 
organization,  and  mis  may  be  natural.  It  is  difficult  for  mem  to  envision  me  joining  for 
good  of  all  . Here  again,  me  coordinator  must  have  at  his  fingertips  me  objectives  of 
me  state  ana  national  organizations,  me  benefits  derived  and  me  advantages  of  belonging 
to  them.  He  must  know  what  states  have  good  programs  and  how  mey  have  grown,  what 
memods  mey  used  to  develop  and  expand,  and  otlier  pertinent  information  of  each  as 
examples  and  guidelines  for  the  prospective  local  clubs. 

After  affiliation  has  been  worked  out  foi  clubs  on  me  local  level  for  me  s^ate  and 
nauonal  organizations,  projects  such  as  me  Louisiana  and  Texas  State  Associations 
undertake  each  year  should  be  initiated;  Awards  for  Outstanding  Club  and  Sponsor  of  me 
Year,  awards  for  best  scrapbook,  bent  parliamentarian,  best  public  speaker  (encourage 
topics  concerning  industry  - reseai  , and  development  pertaining  to  industry),  school 
disp..ay  and  best  project  in  a Craftsman’s  Pair  in  me  various  ax'eas  of  industrial  arts.  Too, 

^ project  m^ght  bo  developed  pertaining  to  a local  industrj'"  showing  me  organizational 
structure  of  me  industry  and  miniaturization  or  schematic  of  me  plant  showing  <"onversion 
of  raw  materials  to  finished  product. 

Naturally,  publicity  of  mese  events  announcing  what  and  where,  v.ho  is  participating 
and  omer  information  beforehand  — followed  by  announcement  and  pictures  of  me  winners 
wim  meir  projects  — is  a must. 

I,  ij  J^®wsletter,  eimer  monmiy  or  bimonmiy,  containing  club  news  around  me  state 
should  be  distributed  from  me  coordinator’s  office.  This  is  a big  task,  requires  a lot  of 
time  and  ingenuity;  but  once  begun  and  "local  correspondents”  are  selected  to  feed  infor- 
mation and  pictures,  me  difficult  part  is  over.  You  will  be  surprised  at  me  satisfaction 
derived  by  all  concerned  when  mis  is  accomplished.  We  must  prove  to  people  mat  indus- 
trial arts  is  important,  mat  it  does  contribute  vitally  to  me  educational  development  of 
every  student.  This  cannot  be  done  on  a casual  approach;  it  must  be  dynamic 

Sponsors  were  mentioned  previously.  I would  like  to  take  a minute  or  two  to  dlscusf 
mis  excellent  resource  of  assistance.  Lions  Clubs,  Civltans,  Rotary  and  Chambers  of 
Commerce  are  a good  bet.  Tlien,  too,  me  local,  state  and  national  vendors  of  school  sup- 
plies and  equipment,  publishers  and  news  organizations  (newspapers,  radio  and  TV)  will 
usually  come  to  your  assistance  if  properly  approached.  They  will  usually  help  wim 
prizes  and  funds.  But,  I repeat,  mey  must  be  "sold”  on  me  idea,  nothigh-pressured. 
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for  L'^^sianrr  Departmentof  Trades  and  industry  as  a good  source 

EoWeftly^nTS^^ 

iS'^tooIJS^  1°^^'”''  if  ^'^oking  for  communities  wSith'^eSln^iSTeduM 

roadside^  billboard?/*"  Wha?b??er  ? h‘  programs  and  even  with 

industry  than  indS/tiaJ?rts/""N:^^^^^^^  associated  with 

i-cllilillESss 

Mayfield,  Texas;  LaVern  Kor”  Wlsra”  nf  wnUam  live? 

activities  is  as  follows^  thinking.  A sampling  of  articles  covering  AlASA 

(1)  “AlASA  - Its  Purpose" 

(2)  ‘‘LAIAC  - What  It  Is" 

(3)  “Affiliation  of  Texas  & Louisiana  Clubs" 

(4)  lA  CLUBS  - How  One  Works" 

(5)  “lA  Club  Sponsor's  Purpose" 

(6)  How  lA  Clubs  Help  Total  Program" 

(7)  ‘‘It  Means  Something" 

(8)  “Drop-Outs  and  Industrial  Education" 

(9)  “A  Club  Public  Relations  Tool" 

(10)  ‘Rounding  Out  Club  Meetings" 

itemrsuJh”arXichurS^^^  PubiicaUons  Commlnee, 

" T„?asf-iira^?isTSf 

Sfa"/  -irir ~rhe^“ 

Mr.  While  is  with  the  Atlanto,  Georgia,  Public  Schools. 


Club  public  relations  and  the  community 

„ . Tim  Beron 

Soini''’to  “e®  v^rv^crtSjf  t'«=  *ree  years  are 

promotion  L org^ization  Without  aggressive 

any  iu-  as  much  as 

Se  public  as"7<SrSr'fm/'’r’^"‘  ”T  <>'  “>=  organlzaU^^  OsS^ 

Sfe?tiveiv  in  rhl  of  communication  from  the  school  to  the  parents,  we  now  can 

the  studem  has  l^med.^^""  ® picture  of  what  knowledge  and  skills 


program  In  industrial  arts  within  the  school  is,  In  my  estimation,  the 
greatest  factor  in  promotion  of  the  program.  You  must  have  a good  program  to  promote. 
The  local  teacher  or  teachers  are  the  people  In  the*  community  substantially  Qualified 
to  set  up  and  direct  the  local  program.  The  program  Is  only  successful  if  the  Instructor 
keeps  in  mind  his  purpose,  and  the  nature  and  overall  scope  of  his  program.  Once  the 
instructor  h^as  established  an  effective  Industrial  arts  ; -ogram  that  is  challenging  to  the 
student,  it  then  becomes  a continuing  Job  to  communicate  o the  public  what  he  is  attempt- 
ing to  do.  And  who  is  the  public?  The  public  are  the  people  In  the  community,  be  it 
parenm  or  Industry.  This  is  vhere  I feel  the  local  industrial  arts  club  enters  the  picture. 

Today  1 would  like  to  discuss  some  specific  public  reladoas  techniques  in  dealing 
with  parents  and  the  general  public.  ^ b 

First,  In  dealing  with  the  methods  of  public  relations  between  the  club  and  the  general 
public,  one  can  use  the  mass  media  of  communications,  such  as  newspapers,  ra^o  and 
television.  Wc  have  many  articles  published  in  local  papers  and  magazines.  Our  organi- 
zation 8 local  reporter  writes  aracies  for  our  national  paper.  The  Scene,  the  comn>unlty 
paper  and  the  area  papers. 

As  I previously  mentioned,  we  make  use  of  radio  and  television.  After  last  year's 
convention  at  Las  Vegas,  my  sponsor  and  ! appeared  on  our  local  television  station  pro- 
moting me  AIASA  to  the  public.  We  had  information  on  activities  at  the  convention,  *and 
many  slides  on  the  exhibits  which  were  on  display. 

At  our  school  we  also  have  annual  exhibits  of  work  done.  We  call  these  exhibits 
Career,  Demonstration  and  Contest  Nights.  We  also  have  ope-  tiouse  and  communitv 
option  pregrams. 

Our  amiual  exhibits  show  work  In  various  fields  for  the  public  to  view,  with  an  ex- 
planation of  what  knowledge  and  skills  have  been  learned  by  the  student.  We  usually  have 


r. 


This  way  the  students 


chool  institutions,  Indus- 
die  various  opportunldes 


this  set  up  in  our  school  on  a weeknlght  nearing  the 
have  plenty  of  time  to  bring  their  projects  up  r 
On  Career  Night  we  Invite  representatlV' 
try  and  labor  to  talk  with  the  parents  and  stud-, 
open  to  the  student  and  how  mey  may  enter  a , _>ld. 

On  Contest  and  Demonstration  nights,  we  nave  informational  talks  carried  out  by 
8tuder*’8  for  ^rents.  Here  the  students  get  the  chance  to  teach  the  public  what  they  know 
and  have  worked  so  hard  to  learn.  r 

The  Industrial  arts  club  Is  also  a tool  used  in  communicating  with  industry  and  telling 
then,  our  story.  Some  specific  functions  which  can  promote  public  relations  between  the 
club  and  Industry  are  field  trips  to  area  Industries.  This  year,  over  our  Christmas 
vacation,  we  took  a trip  to  the  IBM  plant  at  Rochester,  Minnesota,  it  gave  our  students 
an  opportunity  to  see  and  talk  with  professionals  in  industry.  We  use  professional  people 
from  industry  as  critics  on  work  done  in  me  Industrial  arts  program.  They  serve  as 
Judges  In  evaluating  student  work.  ^ 

Teachers  and  students  try  to  engage  In  ^;ommunlty  activities,  such  as  religious  or 
communlty  projects.  These  Interests  depend  greatly  upon  professional  and  family  re- 
sponsibility. We  have  Inter-organlzatlonol  activities  with  the  school,  such  as  our  annual 
dance  wim  the  FHA.  Cooperation  between  our  organization  and  other  school  and  com- 
munlty  clubs  is  stressed. 

There  are  many  omer  memods  of  promoting  our  work  to  the  public;  we  have  only 
touched  on  a few.  Some  people  feel  we  are  Just  after  publicity,  but  we  are  actually  trying 
people  me  importance  of  Industrial  arts  and  me  role  It  will  play  In  the 
are  of  a student.  Nr  'velopments  In  me  various  fields  make  it  mandatory  mat  we  tell 

me  story  to  o-r  stuc  upon  entering  mese  fields.  Not  only  are  we  helping  me  smdent, 

Justlfyiifg  new  or  additional  facilities  for  our  department  In  mis  period  of 
inflationary  taxes. 

In  summary,  remember  mese  points: 

(1)  Communicate  wim  me  public  by  mass  mediasuchas  papers,  radio  and  television. 
Inform  mem  of  our  progress  and  of  what  we  are  attempting  to  do. 

/al  public  exhibitions,  demonstrations  and  contests  whenever  possible, 

t explain  to  students  and  parents  careers  in  me  industrial  fields. 

trips,  speeches  from  industry  itself,  and  me  use  of  professionals  as  program 
critics,  ^ 

(4)  Last,  conduct  worthy  social  activities  in  conjunction  with  omer  school  organiza- 
tions, community  clubs  and  church  groups. 

May  I leave  you  wim  this  reminder:  The  public  Image  of  an  industrial  arts  program 
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depends  upon  the  personal  Images  the  teacher  and  student  orolect  throueh  their  narriri 
padon  in  various  school  and  community  actlvldes.  ^ through  their  pardcl- 

Mr.  Beron,  a studarU  at  Bangor  (Wi$c.)  High  School,  is  completing  a term  os  treosurar  of  the  AIASA. 


Club  public  relations — state  and  nation 


I relations  on  the  state  level  Is  the  first  topic  for  our  conslderadon  As 

I see  It,  before  too  much  PR  work  can  be  done  on  the  state  level.  cL^mte  la  eo^^o  m 
have  to  appomt  a state  coordinator  for  Industrial  arts  clubs.  This  was  recommraded  at 

?^1«  t Persons  h^e  bein  apSmed  g^fa? 

This  person  can  be  a club  advlsor/lnstructor,  a supervisor  In  the  state  denamn*»nr 
anyone  In  industrial  arta  education  on  the  eiconi‘«^Lao?1evT  S 
requlremMt  ie  that  whoever  the  Individual,  he  muat  beCTthuaiaetic  ai»uttmS?^u?h 

I s1Smrth«  thTf^Acria ■*“*  “ o 

I suomir  that  the  success  of  any  movement  Is  in  direct  proportion  to  the  abilitv  of  rh^f 
movement  to  mobilize  its  entire  membership  in  constant  propazauon  of  Ita  belles  The 
varies  elected  CMrdlnatore,  then,  must  sV«arhead  this  movtS.  T?efl“st  lib  tor 

state  coordinator  shoidd  be  seeing  to  It  that  all  local  clubs  are  affiii 
aaaocladona.  The  old  adige 

be  trite,  but  it  is  nonetheless  true  in  this  situation  This  la  a bia  loh  fnr-  #>noK  ^ 

Sen«“  m'm,°;Vsmnci  m'  “ >“"•  Ad^»  ts  hfve“ 

"’“"“y  “■><*/'"■  subordinating  themselves  to  a 

“«xxi  of  all^  ^ “ envision  the  abstraction  of  Joining  for  the 

good  of  all  . Ator  affiliation  has  been  worked  out  for  clubs  on  the  two  unoer  lev#*ifi 

^ Texas  State  Associations  undertake  each^ear  Jout~ 

^ ^ initiated;  Awards  for  Outs tSg Sub  Md 

best  scrapbook,  best  parliamentarian,  best  public  speaker 

?ng^SrSB^m«^^  various  division?  of  wotS^^rk- 

ing,  dramng,  metals,  etc.  A newsletter,  either  monthly  or  bl-monthlv  containing  /'inh 

*>®  distributed  from  the  ttoirdlnato?™  mce  TOrto 

?m1^-r,^ry‘"o^rh»u7tr^^^^ 

public  relations  on  the  national  level  Is  the  second  and  last  tonic  Thi*  i#:.ur»i  nf 
reeponeibillty  of  the  club  coordinator  In  toe  nau^i  Xef  «d™^ 

JlisA  «»rdlnator  oversees  the  foUowtagrtoelrlbuaon  of 

nii^^  filling  revests  for  club  charters,  membership  cards  and  other  parapher- 

rhfifrn^i^  convention  (as  co-chairman  wldi  the  Student  Club  Committee 

Chai^M),  The  public  relations  committee  handles  the  writing  of  articles  on  club  work 

' /“■'t  Efl"%T9pl  ipatrucior),  (2)  trade  mf^ztoos  S!^^”»S 

lAVE^Md  (u)^profession^  journals  (Journal  of  Industrial  Arts  Education^. 

AIASA  Public  Relations  Committee  had  as  its  members  thii  oast  vear  w a 
Maj^eld,  Texas;  LaVem  Korb.  Wisconsin;  William  F^ve?  W? 

Mont^a;  BUI  Elrod.  Kansas;  Harry  Slack,  lUlnois;  Hank  NewSrry* 
rt/ ►h’"  ' Powell,  Georgia.  This  represents  a good  geographical  cross-section 

1.  “AIASA  - Its  Purpose" 

“LAIAC  - What  It  Is." 

“Affiliation  of  Texas  & Louisiana  Clubs" 

"I A Clubs  - How  One  Works" 

**IA  Club  Sponsor's  Purpose" 

'*How  lA  Clubs  Help  Total  Program** 

"It  Means  Something" 


2. 

3. 

4. 

5. 

6. 
7. 


ERIC 


413 


8.  “Drop-Outs  and  Industrial  Education” 

9.  “A  Club  Public  Relations  Tool” 

iO.  “Rounding  Out  Club  Meetings” 

The  PR  committee  prepares,  in  conjunction  with  thcAlAA  Pub.ications  Committee  items 
■“  o^I'-lnlng  AIASA-S  program  and  purpose,  „reSect  nmstte 

more  advisors,  more  student  clubs,  more  participation,  more  enthusiasm. 

Industrial  arts  clubs  can  be  the  heart  of  our  Industrial  arts  curricula  The  tasir 
triTl*  to  bring  to  the  public's  attention  the  contemporary  aspects  of  indus- 

benefits  wm  he  manifnll!'"?  students  to  our  technological  society.  The 

ac?oL  /VmeLa  " ^ ^ students,  instructor/advisors,  schools  and  communities 


Mr.  King,  who  teaches  at  Hcmiltcn  (Montana)  High  School, 
Public  Relations  Committee. 


is  chairman  of  the  AIASA  Publicity  and 


Public  relations  and  the  community 

Walter  Comeaux 

needs”  ^ proper  foods,  and,  most  important  of  all,  it 

needs  Attention  from  its  parents.  In  order  for  an  organization  to  grow  it  reaulres  Ve 

nf  leadership,  devotion  and,  most  important  of  all,  the  support 

leatm  atom  u’nnrjf  ^ ^^4  people  will  support  an  organization  or  cause  is  If^Sipy 

learn  atout  it  and  its  purpose.  This  is  done  through  public  relations.  ^ 

Jo  .,  relaUons  Is  a vital  asset  to  the  growth  and  operations  of  an  organization  It 

Is  necessary  that  the  organization  as  well  as  its  functions  be  made  known  to  the  neonle 

not  expose  itself.  It  trill  faU  to  gain  the  people’s  suppoS.  ThS^; 
sound  o^bit  irrational,  but  think  about  this  for  a moment:  The  p^ple  haTthe  monev^S 

nil  they  need  Is  to  be  prompted.  In  ofter  words,  p^ple  wUl 

» o;^L=e“Tth"a;‘^^ro?:Jfl^^^  *”“=•  •'  ^ '“"-n 

» oj^g®nizatlon  needs  more  than  financial  support.  It  needs  support  of  Its  service 
ues!  Smmun*v“ffXa,  eK.““''  campaigns,  fire  prevention  actlvi- 

tlon  the  community  should  be  made  aware  of  these  activities  by  publlca- 

acHv?rinl  ^ In  ! * " the  newspapers.  It  is  possible  that  publicizing  a club’s 

actlvlrtes  will  increase  many  people  s support.  It  might  even  cause  new  clubs  to  become 
ganized  ns  well  ns  an  Increase  In  membership  of  clubs  presently  organized. 

of  Indus trITa^^i^H.^^^^  minority  of  people  who  realize  the  importance 

the  neciSIv  ?f  rh  ^ ^ u ^ members  of  this  association,  to  emphasize 

Hrfn  ®i!iy  *ese  clubs.  The  only  way  that  this  can  be  done  is  through  public  rela- 

?ndustrir”ara  determining  factors  in  the  growth  and  prosperity  of 


° Acadlana  High  School,  Baton  Rouge,  Louiiiono,  is  the 

of  AIASA. 


newly-elected  president 


lACC  reports  to  the  members 
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Terry  Pemberton 

At  the  annual  AIAA  convention  In  Louisville,  the  Industrial  Arts  College  Clubs  made 
a concened  effort  to  revive  their  lagging  organization,  and  they  a^eS  reraarkSle 
degr^of  aucceae,  FoUot^g  la  the  report  of  dfelr  hualnMa  meettaga"  a MndSd  tom 

197oT^“offI«™  Ifela'tiowa: reapeedve  officea  on  April  9, 
414 


S'  If  J 


pr=sl7em:‘Sy  CaXsoul^St  Vlca- 

sSSH="« 

. April  11th  the  meeting  was  called  to  order,  asking  for  the  readinc  of  the  min  - ^ 

mu£  V"  Sharia^a  BuckLfmrcSf™^^^^  oTtL^RlSlorc- 

fi!  S ® membership  certificate  on  initial  membership. 

Arts  Educatiop°'^The?n^^^  members  a subscription  to  The  Journal  of  inHns  . ial 

Tiit^rSe  active  ZJcc  cSST  shall  provide  the  distributor  with  a ma^^ 

ill  ToP^Ht""  sponsored  by  the  lACC  to  be  presented  at  the  1971  Convennoa 

Journjf  Of  Industrial  Arm  L^calirfo; 

a.  club  activities 

b.  national  convention  activities 

?3  5o"pS^  membe  set' goalsfrbudge^t  along^^^  die^set  (L^es^S^th? 

A datallad  "n  Committee  of  the  lACC. 

introduced!  *e“me"eSn|  ^a'CCjCCtCS!*’'*'^  ™'"'  '="'"8 

The  method  by  which  a local  club  may  become  a member  of  the  lACC  is  as  follower- 
ii  f number  of  members  that  may  join  will  be  ten  (10).  ^ 

(2)  I he  local  club  must  submit  a copy  of  its  constitution  to- 

Steve  Keeny 

Corresponding  Secretary,  lACC 
Fhirmont  State  College 
Fhirmont,  West  Virginia  26554 

(3)  The  dues  will  be  $3.50  po^  member, 

t!!  x«  PPd  developing  presentations  for  lACC  for  next  year’s  AIAA  convenrion 

in  Mlainl  Beach.  The  committee  has  20  members,  as  follows- 

Nortii  5ikoS?Grand  F Missouri  State;  Bob  Hlltner,  University  of 

f^lrmont  State  CoS^C; 
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State  University;  James  F.  Griffin,  University  of  Missouri;  David  St.  John,  University  of 
Miesour.;  and  Delmar  E.  Johnson,  Kearney  State  College. 

Mr.  Pemberton,  recording  secretary  for  lACC,  is  a student  at  Northern  Arizona  University. 
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Can  we  correct  offenders  without  stated  goals? 


Garland  S.  Wollard 

Who  enjoys  participating  in  or  observing  athletic  events?  Why  do  these  events  have 
to  employ  referees  or  officials?  You  know  the  answer  to  these  questions  as  well  as  myself. 

Picture  yourself  in  front  of  the  TV  set  on  a Saturday  afternoon  watching  a football 
game.  What  do  you  know  about  the  game  before  it  starts?  First,  there  will  be  eleven 
players  on  each  team.  The  rules  of  the  game  are  clearly  understood  by  the  officials.  The 
number  of  points  to  be  counted  for  each  type  of  goal  achieved  has  been  predetermined. 
The  dimension  of  the  playing  field  is  carefully  measured,  and  critical  distances  are 
well-marked.  As  the  game  is  played  you  enjoy  the  event  because  each  team  has  its  task 
clearly  defined:  Win  the  game  I This  is  the  measurable  outcome  to  be  achieved. 

Now,  let  us  suppose  there  were  no  rules  for  scoring  the  game.  The  amount  of  each 
score  would  be  determined  by  the  officials  or  the  umpire.  Team  X crosses  the  goal  line. 
The  officials  consult  one  another  and  it  is  announced  that  Team  X will  receive  3 p>olnts. 
Then  on  the  next  series  of  downs  TeamY  scores  and  the  officials  decide  to  award  Tfeam  Y 
seven  points.  What  would  happen  if  this  were  done?  The  fans  would  probably  riot,  tear 
down  the  stadium,  fights  would  break  out,  and  the  officials  would  be  murdered. 

Let  us  examine  a more  real-life  situation.  Suppose  you  are  visiting  in  a foreign 
country  and  a native  friend  invites  you  to  attend  a Fing  Ding  match.  You  haven’t  heard 
of  the  game  before.  You  have  no  idea  what  it  is  all  about.  The  teams  come  out  on  a cir- 
cular field  marked  off  with  small  semi-circles  that  appear  to  be  randomly  located  on 
the  field.  Eight  men  and  three  women  come  out  on  the  field.  The  women  are  wearing 
swim  suits  and  leading  a giant  German  shepherd  dog.  The  men  are  clothed  in  deep-sea 
diving  gear  and  carrying  flashlights.  Suddenly,  an  eagle  swoops  down  over  the  field  and 
one  of  the  men  hits  a dog  over  the  head  with  a fJashllght.  The  fans  go  wildl  Next  a ma'^ 
takes  a dog  away  from  a female  participant  and  ties  the  dog  ^ ar  one  of 

semi-circles.  The  fans  boo,  shout  and  stomp  tl  _.  ' r luu  lu  your  friend  and 

ask,  "What  in  the  — •-  is  this  game  all  about?’’  He  shrugs  his  shoulders  and  replies, 
"it  is  a -^ry  complicated  scoring  system,  and  no  rule  has  been  reached  about  who  scores 
a point.’’ At  diis  moment  the  participants  all  sit  down  and  all  activity  ceases.  "When  will 
play  resume?’’  you  ask.  Your  host  announces  that  no  limit  has  been  established.  After 
30  minutes  of  watching  no  activity,  \ our  wire  turns  to  you  and  says,  "Let’s  go  somewhere 
tor  a drink." 

In  other  words,  without  stated  ruler  and  goals,  a game  becomes  an  unpredictable 
series  of  activities. 

My  challenge  to  you  is  that  Ton  lers  cannot  be  corrected  with  any  degree  of  pre- 
dictability vitbout  stated  goals,  i o e;;ta' lish  goals  requires  input  data,  feedback  data, 
interpretation  of  data  and  implemeiv  jtioi  f program  to  support  die  goals  established  as 
a result  of  data  studies.  Goals  'w  beeme  the  measuring  stick  of  outputs.  Without  a 
measuremer  t of  outputs,  the  input  Tira  and  supportive  programs  become  an  unpredictable 
series  of  activities,  because  we  nertsr  knov  when  we  have  scored. 

Can  correctional  goals,  or  for  tkat  matter  educational  goals,  be  stated  in  measure- 
able  terms?  Absolutely!  Like  lie  tootbal I game,  there  are  numerous  activities  that  are 
not  goal-oriented  or  measured,  but  the  final  o itcorae  is  based  on  measurable  activities 
end  goals.  So,  we  first  state  ciosa  coals  that  can  be  measured.  Other  non- measurable 
activities  will  have  to  be  studied  and  evaluated  at  length  before  a measurable  unit  can  be 
assigned  with  n degree  of  confidence. 

Now,  it  s time  to  become  specific.  What  do  we  know  about  the  people  who  are  in 
prison?  They  are  mostly  high  schml  dro{>-outs,  unskilled,  unread,  poor  readers,  lack 
self-confidence,  come  from  backgrounds  of  poverty,  have  negative  feelings  toward  society, 
are  resentful  of  authority,  and  are  accused bv  the  prison  staff  of  being  unmotivated.  These 
are  the  inputs.  You  can  add  to  this  enumeration;  it  is  an  open-ended  list. 

What  are  the  programs  designed^  to  overcome  these  behavioral  deficiencies?  Aca- 
demic education,  industrial  arts,  vocational  training,  on-the-job  training,  group  counsel- 
ing and  therapy,  punishment,  institutional  work  demils,  religious  program,  medical  and 
dental  treatment,  work  or  study  release  and  community  treatment  centers.  You  can  add 
or  subtract  from  this  lif  it,  too,  is  open-c’cded. 

Now,  the  big  question  tobe  answered  Is:  ’n  order  of  priority,  which  of  the^e  programs 


Whtch  of  these  Is  most  effective  to  serve 

ers  rpriTon"  fndu^trS  Good  adjustment  to  the  institution?  Dependable  work- 

work  in^the  prison  librarv?'^Or  rh?!f  ^ reader  to 

this  last  atateTent  IS*  of  a Job?  I hope 

free’^y1"ar"™S'^rli";asr‘  Mlasurabi*"'  Sr“S 

people  don"  Sfi‘,  I.  S the  "ro^rL 

A point  of  follow-on  a^urgoal  numSr\re  is  ordoT 
Why  not  two.  five,  ten  or  a life  nf  ,^or,  ^ order.  Why  one  crime- free  year? 

need  the  feedback  data  now  cn  The  answer?  Because  we 

gram.  To  "wa«  fiv??r'Ss' yeljs 

any  ch^ges  would  require  a major  upheaval  In'^smKd  SsU  "tS^VliSes'’""’'"'"’ 

level.  Meru^ableT’  Yer"7rY«S?“'"5fr*’Sv  "‘r  "*’*h,  “ 'f  Ixth-grade 

essential  to  the  survival  of  anv  r>«  o ^®^®onable?  Indeed,  This  is  a goal 

oriented  society  The  emercinc  highly- technical,  service-occupationally 

education,  welfeire  salir  Sn^^^^^^  ««lds  of  heali, 

posal,  water  and  air  nurificar-nn  PPlisnces.  The  environmental  fields  of  waste  dis- 

occupations.  ^ reaa  is  an  essenual  oasic  requirement  of  these 

grade  level!  ^*^You  *nfi  Jif  ^ ?k  ' Aen^° sixth- 

emotionally  an.l  physicallv  ndicaoned  indiviffu^a'ls^'>^^  learner,  the 

Unless  we  meet  the  challenirp  nf  ^ * Are  these  to  be  included?  Absolutely^ 

*eir  problems.  I'll  neve?  belitle  thTprogram®^^^^ 

because  research  on  readlne  abiHrv  nwH  experimentation  should  cease  totally, 

causes  reading  problSia.  Vecara,  iT^“  °»  "'hai 

long  and  hard  to  close  the  patent  o'rlr^  s century  that  debate  continued 

Golfor  a few  far^i"^tS%SSS^^^^^^^^^^  Thank 

a near  catastrophe.  We  can't  arford  to  hide  behTd  ?c1o^f  Jf  commxtting 

It  Is  just  as  crliXi  to  iera  neMon  w^  Certainly.  Practical?  Indeedl 

as  it  was  for  him  to  come  to  prison  in  the  prison  ^thout  a GED  completion 

He  refused  to  come  w scS  \^^o  ?s  *o 

Perhaps  he  doesn't  like  the  lirtip  iva , ^ ^ s say  it  xs  the  program’s  fault, 

problems,  the  Moby  the  Whale  readhl^Li^^^^^^n^^K  nonrelevant  math 

llshed  to^tartX  wiJeels  in  motion  TK 

completlon?  The  taxoaver"  annimii  ^l^at  an  award  of  $50.00  for  a successful  GED 

IS  another  fifty  doUa^s^wS^th  ol  w^^  prisoners’  keep, 

goal  worth  the  risk?  estment  to  ach.eve  a worthwhile,  practical,  valuable 

a mfiiimum"1^'$?M  pe'^rTou?^^'^  wi^ll  leave  prison  without  the  job  skills  to  earn 

Indeedl  ^ ^ ^^^asurable?  Yes.  Practical?  Certainlyl  Valuable? 

ers  can  l^e  ^without  folS^  believe  that  released  prison- 

can  forget  the  need  for  this  goal  wh^rf^'  care,  family  responsibilities,  then  we 

have  nfade  o,ie  ^int  S^a?  subject  of  Jobs 

Really,  now,  who  does  want  to  work  in  dead-end^bs?”  dead-end  jobs. 

oriented  Job!”^hCT^prison  eduS^^onl  leave  prison  without  a career- 

te.^rity  and  quality,  emolTyer^^^  ^ high  degree  of  in- 

semiskilled,  poorly  motivated  ZrLv«  No  employer  Is  searching  for 

ideal  schools  can  teach  high  sch<»l  drop-outs  to  be  qual?ffed*eninfo**^ 

The  five  goals  just  stated  are  onlv  a a ° ®^P^oyees.  they  why  can’t  we? 

developed  to  a measurable  point.  thev^^ifnnfrth^?vS  ® corrective  programs  are 
does  not  guarantee  sJccess*^”^te^^^^^  One  or  a dozen  goals 

outiea  goals  are  measurable  outputs  to  provide  feedback 
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for  you  to  evaluate  and,  if  need  be,  to  change  or  modify  the  program.  With  this  feedback 
you  can  Justify  budget  increases,  identify  manpower  needs,  design  functional  facilities, 
and  be  the  first  in  prison  administration  to  break  the  "frustration  barrier". 

If  these  goals  are  unrealistic  to  you,  please  feel  free  to  draw  up  your  own  list.  But 
please  don't  state,  “Our  goal  is  to  improve  his  attitude."  This  isn’t  measurable,  and 
the  feedback  will  not  be  of  practical  value.  If  you  can’t  measure  the  stated  goal,  then 
don’t  design  the  game  so  that  each  score  is  determined  by  a group  of  referees  on  a no- 
rule basis.  The  price  of  correcting  the  offender  is  too  costly  for  us  to  play  the  game 
without  a statement  of  rules  and  goals. 

Dr.  Wollard  is  director  of  education,  Federui  Bureau  of  Prisons,  Washington,  OC. 


An  integrated  approach  to  industrial  literacy 

Paul  Richard  Thomas 

The  Robert  F.  Kennedy  Youth  Center’s  industrial  arts  program  is  based  upon  an 
operr  conditioning  model  foundation  coupled  with  the  Integrated  curriculum  approach  and 
indiv  jd  instruction.  3 would  like  to  acquaint  you  with  its  rationale  rather  tlian  with 

its  course  content,  since  the  philosophical  basis  of  a curriculum  controls  its  approach 
to  content. 

As  you  are  aware,  the  students  which  our  institution  receives  are,  by-anU-large, 
academically  retarded  and  industrially  illiterate.  But  these  students  do  comprise  a 
normally  distributed  IQ  population  found  in  any  public  school.  Their  ages  range  from 
14  through  21,  and  the  average  length  of  stay  is  ten  months.  Essentially  we  have  the  same 
human  abilities  available  to  us  as  any  learning  system. 

However,  few  of  our  students  have  any  conception  of  a company,  corporation,  voca- 
tional clusters,  technological  flexibility,  automation,  or  operation  of  this  or  any  other 
economic  system. 

\^hge  levels,  union  contracts,  crafts,  quality  control  ar«.  .rds  from  a foreign  culture. 

Mechanical  aptitudes  or  experiences  are  nearly  non-existent. 

Any  attempt  to  lecture  about  the  need  for  education  as  a means  for  earning  greater 
future  riches  is  an  abstraction  beyond  their  caring.  So  is  shop  instruction  designed  as 
training  for  better  Jobs  v.'lth  better  vertical  mobility. 

Add  to  this  picwre  a well-developed  defense  against  teachers,  instructors,  class- 
rooms or  shops — a damaged  se.if-lmage.  This  image  has  resulted  in  the  student’s  de- 
veloping a set  of  well-established  unacceptable  deviant  behavior  patterns. 

Among  these  unacceptable  patterns  are:  escape  responses  to  the  routine  oi.  work. 

Inability  to  withstand  deferred  rewards,  distorted  interpersonal  relationships,  the  lack  of 
self-discipline  that  is  required  to  succeed  at  long-term  goals  and  little  interest  in  or 
understanding  of  middle-class  virtues  and  goals.  These  behaviors  make  most  of  our 
students  unemployed  or  unemployable- -even  if  they  possessed  the  sophisticated  technical 
skills  required  in  most  of  today’s  job  market. 

We  see  living  proof  of  the  old  adage  that  failure  breeds  failure.  In  so  many  words — 
chronic  failure  is  self-reinforcing. 

Now  we,  as  a staff  of  professionals  attempting  to  prescribe  for  a student  an  individ- 
ualized course  of  objectives  or  goals,  have  come  to  see  this  as  the  gut  issue:  To  any 
given  student,  what  is  the  nitty-gritty?  What  is  relevant  to  this  student?  What  turns  him 
on?  How  do  we  get  into  his  skull — string  him  out--and  put  him  back  together. 

Well,  our  beginning  is  a complete  test  profile  which  includes  academic  achievement 
scores,  maturity  level,  IQ,  general  aptitude  profile  and  personality  inventories.  These 
give  us  partial  answers  to  Ae  question,  does  this  student  need  imm^ate  shop  training  — 
with  what  degree  of  supervision?  Or  does  this  student  need  academic  tasks  at  which  he 
can  succeed?  When  does  he  need  them— before  shop  training  or  w*.th  shop  training?  In 
many  cases,  students  who  have  had  long  records  of  school  failure,  when  able  to  work  on 
programmed  units  near  their  level  of  achievement  and  at  which  they  do  succeed,  arp  turned 
on  to  our  entire  program.  There  seems  to  be  a definite  value  in  a student  succeeding  at 
a task  which  has  to  ti\e  past  caused  him  much  anger  and  shame.  A new  self-image  begins 
to  develop  as  the  result  of  this  success. 
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However,  1 hasten  to  add  that  our  students*  initial  successes  are  not  based  upon  easy 
or  set-up  tasks.  Cheap  success  is  phony,  and  these  students  can  spot  a phony  a mile 
away.  A careful  staff  survey  of  both  technical  and  academic  programmed  texts  available 
has  produced  much  material  which  is  of  high  Interest- -low  vocabulary  technically- valid 
type. 

The  student,  however,  provides  us  with  the  most  important  piece  of  information:  what 
does  he  want? 

Now,  once  we  have  the  student’s  interest  warmed  above  the  chill  level,  there  enters 
a small  student  awakening  and  he  becomes  vulnerable  to  our  program. 

What  then  occurs  is  that  the  student  attempts  to  behave  to  achieve  continued  success. 
These  behavior  approximations  have  required  all  our  staff  to  become  sensitive  to  these 
attempts  and  reward  them  immediately.  In  so  many  cases  the  students  try  to  reach  us  in 
such  subtle  ways  that  we  still  miss  them,  but  our  trying  seems  to  inspire  most  of  our 
students  to  keep  trying  and,  as  they  receive  increasing  tangible  and  intangible  rewards, 
they  become  more  sensitive  to  acceptable  behavior  patterns  and  consciously  seek  rewards. 
The  system  of  rewards  has  had  to  be  flexible  in  order  to  insure  that  the  rewards  are  in 
fact  rewarding  to  our  students.  There  another  major  rationale  of  our  prograni  is  utilized* 
Flexibility. 

Flexibility  is  changing  a student’s  schedule  to  reflect  a nev  set  of  needs  or  desires, 
or  designing  a schedule  to  idve  a student  who  has  been  a consistently  high  achi'^ver  a 
maximum  free-time  schedule.,  Or  flexibility  is  designing  a schedule  to  give  a student  a 
total  industrial  arts  program  or  a college  schedule  or  a total  remedial  education  schedule. 

In  fact  wo  still  are  not  running  out  of  individualized  schedules  and,  as  many  of  you 
who  have  designed  a curriculum  know,  this  flexibility  can  be  a paper-work  nightmare— 
but  to  do  less  would  be  a professional  cop-out  and,  more  damaging,  perceived  by  the 
students  as  a type  of  hypocrisy  with  which  they  are  all  too  familiar. 

Our  reward  system  also  utilizes  a system  of  cash  payoffs  for  bo.h  achievement  and 
acceptable  behavior,  plus  a system  of  deferred  rewards  in  tiie  form  of  a structured  three- 
level  social  system. 

Each  level  has  increasing  privileges  and  responsibilities.  The  lowest  level— a 
trainee— has  the  fewest  privileges  through  an  apprentice  to  the  highest  level— honor— 
which  has  the  most  privileges  and  personal  privacy  in  the  form  of  a private  room  and 
’avatory,  plus  complete  discretion  in  clothing. 

The  cash  payoffs  are  based  upxjn  a student’s  satistying  specific  school  goals  which 
are  stated  in  terms  of  observable  behavior  and  required  levels  of  performance.  Each 
student  has  a copy  of  tlie  course’s  requlremen»-s,  so  he  krjows  what  he  is  going  to  be  re- 
quired to  perform. 

As  hateful  as  it  may  be  for  some  of  us  to  admit,  the  Center’s  students  exhibit  chron- 
ically erratic  behavior  patterns  which  have  not  been  helped— in  fact  many  have  been  hurt 

by  the  public  school  curricula  to  which  they  have  been  exposed.  Therefore  we  have 
rigged— so  to  speak— the  school  program  to  give  the  biggest  tan^ble  payoffs  to  the  school. 
Thus  institution-wide  the  school  is  the  only  training  program  in  which  the  student  can  earn 
hard  cash,  and  his  level  promotions  also  depend  in  large  measure  upon  a successful 
school  record.  Another  basic  rationale  of  the  Youth  Center’s  program  is  student  respon- 
sibility. 

Since- -theoretically  at  least — the  main  person  responsiblefor  learning  is  the  learner, 
we  have  streamlined  the  contract  grade  system  to  fit  our  students’  needs  and  program 
design. 

’ ,dch  teacher,  whether  academic,  related  shop  Instructor  or  shop  instructor,  estab- 
lishei  a contract  with  each  student.  The  contract  covers  a specified  amount  of  time,  an 
accep  able  level  of  achievement,  specific  tasks  which  the  student  must  complete  and  the 
cash  payoff  for  successful  completion.  The  contract  is  a mutual  agreement  and  requires 
a student  commitment.  This  approach  has  forced  each  stafi  member  to  write  a complete 
course  program  in  order  to  have  course  units  and  performances  available  Immediately. 

This  program  is  not  an  outline,  nor  a set  of  glittering  generalities  moving  through  a 
heaven  of  vague  goals.  The  success  of  our  contract  system  depends  upon  the  student  being 
able  to  know  what  he  is  to  do,  how  well  he  must  do  it,  and  under  what  conditions  he  must 
perform  the  required  task  or  tasks,  and  on  the  teacher  being  able  to  observe  those  re- 
quired behaviors. 

To  this  end  every  course  is  broken  down  into  modules,  which  enver  a large  area, 
say.  Ohm  s Law;  milestones  a smaller  area,  say,  voltage;  and  performance  objectives 
like  series  voltage  drop  calculations. 
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Each  performance  objective  states  what  is  to  be  done,  with  what  it  is  to  be  done,  hov; 
well  it  must  be  done  and  is  stated  in  terms  of  observable  behavior. 

In  addition  to  ha  ving  a well-structured  course  on  several  levels  of  difficulty  or  levels 
of  technical  competency,  and  on  student  contracts,  we  individualize  the  pace  or  amount 
of  achievement  a student  must  complete. 

As  you  all  know  student  pace  is  not  only  a function  of  motivation  but  also  includes 
some  mastery  of  basic  reading  and  arithmetic  skills. 

As  our  program  is  designed,  the  student  can  set  up  a shop  schedule  which  we  know 
will  make  demands  on  his  academic  skills  that  he  is  not  capable  of  meeting. 

When  the  student  runs  into  his  inadequacies  he  sees  first-hand  the  need  to  master 
basic  academic  goals  so  he  can  go  on  to  learning  more  sophisticated  skills  and  operations 
in  a technical  area  or  areas.  It’s  his  problem  and  he  has  to  solve  it. 

Fhce  also  means  that  each  course  has  to  be  structured  so  that  an  exceptional  student 
can  finish  as  rapidly  or  as  slowly  as  he  is  capable.  Since  the  Center's  program  relies 
wherever  possible  on  programmed  instruction,  this  is  a built-in  capability. 

To  prevent  the  technical  and  academic  areas  from  becoming  isolated  from  one  another 
on  the  staff  level,  materials  are  utilized  which  are  technical  in  the  academic  areas,  and 
also  reports,  research  papers  and  vocabulary  list  assignments  are  coordinated. 

To  fill  out  the  concepts  of  job  structures,  unions,  organizational  structures,  manu- 
facturing processes,  product  development,  market  operations  and  tlie  concepts  of  supply 
and  demand,  a related  concepts  class  and  cultural  or  life  class  are  made  a part  of  the 
student’s  schedule. 

Summing  up:  Our  program  attempts  to  use  an  Individualized  curriculum  based  upon 
the  operant  conditioning  model  of  behavior  modification,  placing  the  responsibility  for 
Reaming  on  the  student,  where  it  belongs. 

While  recognizing  that  our  pr  )gram  has  certain  aspects  which  are  unique  to  our  in- 
stitutional setting,  we  have  attempted  to  de.sign  a curriculum  which  centers  on  helping  a 
person,  not  an  unidentified  mass  of  students,  and  this  is  a goal  all  professional  educators 
are  attempting  to  reach  in  order  to  become  more  effective  in  helping  a student  to  reach 
his  potential. 

We  do  not  reinforce  the  quite  unobtrusive  student  by  social  promotions.  We  make 
demands  on  the  student  to  perform  at  his  level  and  his  speed.  We  then  see  to  it  he  is  re- 
warded for  his  efforts. 

Each  student  must  be  assured  that  he  is  a person  worthy  of  attention  and  training, 
that  he  can  succeed  in  society,  that  he  need  not  join  a minority  culture  to  gain  recognition, 
that  he  is  a man  and  doesn’t  have  to  prove  anything,  that  he  is  not  a victim  of  unseen  forces 
over  which  he  has  no  control  or  understanding. 

Without  a student  firmly  believing  in  his  personal  v/orth,  all  the  technical  training 
humanly  possible  won’t  count  for  a grain  of  sand.  In  the  final  analysis  we  must  make  a 
human  response  to  a person  in  need  of  understanding  and  training. 

Mr.  Thomas  works  with  the  Robert  F.  Kennedy  Youth  Center,  Morgantown,  West  Virginia 


Rehabilitating  public  offenders  through 
an  industrial  arts  program 


Joseph  H.  Pierce 

“Two  inmates  peered  through  bars; 

One  saw  mud,  the  other  stars.’’ 

The  Vocational  Rehabilitation  Program,  one  of  the  oldest g^'ants-in-aid  programs  for 
providing  services  for  individuals,  had  its  start  when  President  Wilson  signed  the  Smith- 
Fess  Act  in  1920.  In  the  50  years  since  the  start  of  the  program,  its  basic  concepts  have 
continued  mainly  unchanged,  with  substantial  enlargement  in  scope  of  effectiveness  in 
legislative  authority  in  1943,  1954,  1955  and  1968. 

Vocational  rehabilitation  is  a combination  of  services  provided  to  a physically  or 
mentally  disabled  person,  as  needed,  to  prepare  him  for  employment  and  productive  useful 
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Bureau  of  Rehabilitation  Services  to  operate  as  the  second  and  third  parties  in  the  agree- 
ment. In  addition,  the  multiphasic  approach  provides  for  a cooperative  agreement  that 
allowed  the  Bureau  of  Rehabilitation  Services  to  construct  a Vocational  Training  and  Re- 
habilitation Center  in  the  fall  of  1969,  at  a cost  of  one-half  million  dollars.  The  new 
facility  has  a total  of  7500  square  feet  and  houses  11  vocational  shops.  These  shops  in- 
clude drafting,  typewriter  repair,  electricity,  printing,  TV  and  radio  repair,  welding, 
small  engine  repair,  building  trades,  auto  mechanics,  auto  body  repair  and  vocational 
meat  cutting. 

The  staff  of  Operation  RESTORE  includes  a project  coodJnator,  one  vocational  educa- 
tion principal,  onefacilitysupervisor,  one  cl  inical  psychologist,  one  vocational  evaluator, 
six  counselors  and  five  secretaries. 

Unique  services.  Preparing  the  inmate  mentally  and  physically  is  another  major 
phase  of  the  program.  This  falls  primarily  on  the  Kentucky  Bureau  of  Rehabilitation 
Services.  Rehabilitation  services  to  the  client  include  such  areas  as  general  medicine, 
special  medical  and  diagnostic  services,  psychological  services,  physical  and  medical 
restoration,  vocational  evaluation,  work  adjustment,  vocational  counseling  and  general 
counseling.  Rehabilitation  services  also  furnish  special  appliances  such  as  artificial 
limbs,  braces  and  surgery. 

One  of  the  strongest  features  of  the  program  is  the  assistance  provided  by  rehabilita- 
tion counselors  in  finding  jobs  and  in  setting  up  on-the-job  training  programs  for  those 
who  have  served  their  sentences  and  leave  the  institution.  The  same  services  are  avail- 
able for  the  parolee,  but  through  the  cooperation  of  his  parole  officer. 

Vocational  rehabilitation  counselors,  along  with  the  parole  officers,  take  over  when 
the  inmate  is  released  from  prison -providing  job  counseling,  locating  the  inmates  in  jobs 
and  even  a place  to  live  if  necessar/.  This  service  is  continued  until  the  inmate  is  offi- 
cially released  from  the  program;  however,  he  may  return  to  the  program  if  he  needs  it. 

While  Inmates  at  the  institution  continue  to  be  screened  to  determine  if  suitable  for 
the  program,  new  arrivals  are  screened  during  the  quarantine  period.  Those  selected  for 
the  program  are  assigned  to  an  individually-tailored  program  of  evaluation,  vocational 
education,  academic  education,  or  a combination  of  these  services  immediately  after 
completion  of  the  quarantine  period. 

Operation  RESTORE  extends  ^yond  the  bounds  of  the  Reformatory’s  facilities.  The 
rehabilitation  counselors  are  able  to  set  up  on-the-iob  training  programs  on  a state-wide 
basis  for  their  clients  in  private  Industry,  particularly  in  tiie  small  industries.  At  the 
present  time  there  are  four  ex-offenders  enrolled  in  various  colleges  throughout  Kentucky 
and  one  in  the  State  of  Illinois.  Two  of  the  college  students  have  made  the  dean’s  list 
and  one  has  been  elected  president  of  his  junior  class. 

Another  strong  point  of  the  program  is  the  intensive  follow-up  that  is  provided  for 
those  placed  through  die  efforts  of  a rehabilitation  counselor.  The  minimum  time  of 
follow-up  is  three  months,  and  the  maximum  has  been  as  long  as  two  years. 

Since  the  program’s  inception  in  1967  to  date,  approximately  432  offenders  have  been 
referred  to  Operation  RESTORE.  Of  this  number,  241  have  successfully  been  employed, 
as  opposed  to  83  whose  cases  were  closed  as  not  rehabilitated. 

In  closing,  I must  go  back  to  where  I began  by  saying  that  what  most  convicts  really 
need  is  neither  repression  nor  sentimental  treatment  as  patients,  but  radier  opportunity 
for  restitution  through  rehabilitation.  Never  was  American  prison  me.  :tie  as  high  as 
during  World  Vibr  U,  when  the  nation  relied  on  convicts  to  work  so  diligently  producing 
almost  $300,000,000  In  war  goods  and  food.  Never  was  morale  so  low  and  fights  so  rife 
as  when  idleness  returned  after  the  war.  On  many  occasions,  prisoners  have  fought  fire 
and  flood  with  a zest  and  courage  that  amazed  and  won  the  communities  they  saved.  As 
guinea  pigs  in  countless  medical  experiments,  they  have  voluntarily  suffered  malaria, 
cancer,  syphilis  and  other  ugly  iUs  for  theirs  and  die  public’s  benefit. 

The  key  is  self-respect:  prisons  are  full  of  men  who  perhaps  above  all  need  a 

chance  to  serve  society  in  order  to  respect  themselves.  We  in  the  Correctional  Rehabili- 
tation Program  in  Kentucky  believe  that  the  men  Incarcerated  within  this  state  can  find 
self-respect  through  an  excellent  industrial  arts  program  of  training  and  counseling  as 
we  now  have  in  our  correctional  system. 

“Two  inmates  peered  through  bars: 

One  saw  mud,  the  other  stars.’’ 

Dr.  Pierce  it  tupervitor.  Department  of  Education,  Bureau  of  Rehabilitation  Services,  La  Grange, 
Kentucky. 
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What  is  the  place  for  industrial  arts  curriculum 
in  a correctional  setting? 


, L#  £o  Jonson 
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possible  to  operate  an  introductory  class  during  one  half-day,  and  a more  in-depth  voca- 
tional skill-building  course  the  other  half-day.  The  beginning  class  is  strictly  an  indus- 
trial arts  class,  with  the  main  emphasis  on  the  characteristics  of  the  trade  or  Industry; 
working  conditions  and  qualifications  required;  and  the  steps  involve-,  in  the  career  ladder 
leading  to  the  higher-paying  upper  management  possibilities  in  industry.  Carefully- 
selected  skills  and  operations  are  also  included  in  the  basic  program.  On  the  basis  of 
these  skills  and  facts  about  the  industry,  the  student  is  able  to  make  the  decision  either  to 
continue  his  training  through  the  advanced  program  or  to  terminate  at  the  conclusion  of 
the  basic  course.  The  instructor  is  better  able  to  counsel  the  student  realistically  /it  this 
point  on  the  basis  of  the  student’s  demonstrated  ability  to  perform  the  basic  skills.  In- 
volvement in  the  basic  program  also  provides  the  instructor  the  opportunity  to  weed  out 
the  individuals  who  are  in  the  course  only  to  impress  the  parole  board  without  a sincere 
Interest  in  seeking  related  employment  upon  release.  It  is  the  object  of  this  design  to 
aid  the  student  in  choosing  an  occupational  goal  through  his  personal  Involvement  and 
experimentation. 

Since  one  of  the  principal  factors  used  to  classify  inmates  to  a certain  institution 
is  the  age  of  the  individual,  the  institution  dealing  with  persons  under  the  age  of  18  years 
releases  many  individuals  who  are  too  young  to  qualify  for  skilled  jobs.  Therefore,  the 
major  concern  should  be  in  providing  their  students  with  a more  flexible  education  to  in- 
clude the  application  of  broad  principles  and  not  narrow  mechanistic  operations.  Earl 
^4.  Whrren  suggests,  in  his  article  entitled.  The  Role  of  Industrial  Arts  in  Tomorrow’s 
Schools,  that  certain  fundamental  skills  are  needed  by  everyone  who  aspires  to  become  a 
truly  educated  man  and  to  find  the  place  or  job  In  which  he  can  be  most  effective.  He 
further  states,  and  I tend  to  agree,  that  being  flexible,  being  creative  and  being  able  to 
make  wise  choices  are  among  the  important  skills  required  by  the  liberally- educated 
person  of  tomorrow. 

From  studying  many  accumulative  files  of  residents  In  the  institution  at  Lompoc, 
indications  are  that  a person  18  to  26  years  of  age  has  little  difficulty  in  finding  employ- 
ment, but  as  a person  nears  thirty  he  becomes  a bit  of  a burden  to  the  labor  market.  Rep- 
resentatives of  industry  have  told  me  time  after  time  that  they  want  young  people  who 
have  ambition  and  Interest  in  finding  their  place  in  industry,  with  a general  background 
in  their  chosen  field,  and  the  industry  will  be  glad  to  provide  specialized  training  neces- 
sary to  perform  the  tasks  the  person  will  be  hired  to  do. 

From  these  experiences,  1 have  drawn  the  conclusion  that  the  older  a person  becomes, 
the  more  important  it  is  to  develop  skills  or  have  credentials  required  by  industry  before 
seeking  employment,  conversely,  persons  under  20  years  old  should  be  given  a more 
liberal  industrial  education  which  will  serve  as  a foundation  for  quickly  learning  the 
specific  skills  which  are  gladly  taught  by  industry  Itself. 

Another  important  function  to  be  served  by  industrial  arts  in  the  field  of  corrections 
is  as  a motivation  for  inmates  toward  academic  improvement.  I realize  that  this  may  be 
an  overburdened  theory  of  traditional  education,  but  since  we  in  corrections  are  not  forced 
to  operate  under  the  imposed  restrictions,  such  as  definite  time  periods  for  academic  and 
Industrial  arts  study,  it  is  easier  for  our  Instructors  to  tackle  academic  problems  as  they 
arise.  We  are  not  forced  to  require  j^rtaln  number  of  clock  hours  as  a term  of  course 
completion.  Therefore,  our  shop  instructors  can  afford  to  spend  more  time  on  mathe- 
matics or  spelling  as  such  problems  pop  up  in  the  shop  than  can  a public  school  shop  in- 
structor. It  is  easier  then  to  show  the  relationship  that  academic  skills  may  have  with 
practical  occupational  skills.  Thus,  Inmates'  Interest  toward  improving  their  academic 
skills  is  improved  by  seeing  the  practical  application. 

My  observations  about  Industrial  arts  application  to  the  correctional  setting  to  this 
point  have  been  concerned  with  what  industrial  arts  can  do  for  the  correctional  institution. 
One  might  also  ask,  what  can  the  correctional  field  do  for  the  industrial  arts  field? 

From  review  of  the  literature  concerning  Industrial  arts  research,  I have  come  to 
the  same  conclusion  as  John  L.  Goodlad,  Dean  of  Graduate  School  of  Education,  UCLA, 
who  expressed  his  views  about  educational  research  in  the  June,  1969,  Issue  of  Review  of 
Educational  Research;  "Researchers  know  little  about  what  happens  in  the  classroom, 
how  those  carefully-developed  materials  are  used  or  If  they  are  used  at  all,  how  conflicts 
between  the  ideological  curriculum  material  and  the  mental  curriculum  of  teachers  are 
reconciled;  what  reaches  the  student  and  what  does  not;  and  on  and  on.’’ 

In  my  opinion,  research  with  practical  application  can  be  done  best  by  classroom 
personnel,  and  this  is  an  area  where  we  in  corrections  can  be  of  service  to  you  in  other 
educational  fields.  After  all,  where  else  is  there  such  a large  gproup  of  students  on  a 
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learning.  Because  of  lack  of  coordinated  effort  and  exchange,  many  research  projects 

not  meaningful  except  to  a few,  and  Implementations  into  all  types  of  programs  un- 
necessarily delayed.  Pride  In  some  phases  of  correctional  education  that  seem  to  be 
more  advanced  makes  us  feel  that  we  can  contribute  our  share  through  cooperation. 

The  question  might  arise,  how  can  correctional  education  services  make  meaningful 
contributions  tt>  the  cooperative  effort  of  research?  Most  of  our  problems  are  like  yours, 
except  more  advanced,  definite,  critical  and  unique.  Many  public  educational  Institutions 
by  design  and  control  are  operated  In  a manner  that  restricts  or  prohibits  Innovations. 
In  some  Instances,  separation  for  control  groups  and  other  research  methods  are  un- 
feasible. However  difficult  it  might  be  in  other  educational  spheres,  research  would  be 
easily  accomplished  In  most  correctional  settings.  I suggest  that  we  In  corrections  would 
welcome  research  within  our  "wails".  We  can  offer  control  grouping  of  a high  degree, 
varying  levels  of  educational  achievement,  heterogeneous  groupings  of  background  and 
geographic  selections  and  several  levels  of  resistance  to  programming.  I would  point 
out  that  experimentation  may  be  accomplished  in  many  cases  with  ex-pupils  In  which 
standard  procedures  have  already  failed  to  produce  the  desired  results.  Some  may  feel 
diat  even  If  a certain  program  or  research  goal  failed  to  accomplish  Its  purpose,  those 
experimented  upon  should  not  be  any  the  worse  for  their  participation.  A full  understand- 
ing of  the  p>osslblllties  In  research  In  the  correctional  education  program,  if  analyzed 
fully,  should  prove  valuable  not  only  In  correcting  mistakes  already  made,  but  in  building 
programs  that  are  workable  in  the  most  adverse  circumstances. 

In  most  of  correctional  education,  the  staff  will  be  found  to  be  basically  well-trained, 
however  small  or  overworked.  We  of  corrections  need  consultation  services  In  several 
fields  that  could  be  piovided  by  die  expertise  of  the  American  Industrial  Arts  Association. 
We  In  correctional  education  can  usually  find  the  time  and  funds  for  In-service  staff  train- 
ing, If  we  know  that  It  is  available  and  can  be  applied  to  our  problems.  We  would  welcome 
any  type^  of  interchange  that  would  advance  our  effectiveness.  We  could  in  turn  provide 
opportunities  for  colleges,  universities  and  others  to  use  our  facilities  and  programs  for 
teacher  training  (practice  teaching  In  many  fields,  as  Just  one  example). 

American  Industrial  Arts  Association  consultation  services  may  possibly  help  to 
remove  tlte  authority  barriers  that  exist  in  some  con/ectlcnal  education  settings  between 
varying  staff  levels  and  the  inmate.  When  the  inmate  is  aware  that  the  programs  and 
materials  are  approved  by  some  authority  outside  corrections,  it  tendc;  to  remove  the 
"psychological  threat"  atmosphere  sometimes  formed  and  encourages  the  inmate  student 
to  trust  himself,  the  correctional  education  and  outside  resources.  However,  we  must 
make  deal*  that  unproductive  older  methods,  even  some  very  good  ones,  may  be  rejected 
because  of  previous  failure  on  the  Inmates*  part.  This  is  the  reason  most  of  us  in  cor- 
rectional education  must  use  more  "systems-approach",  results- centered,  industry- 
oriented  training  techniques,  hoping  to  overcome  failure  barriers. 

Just  recently,  I heard  this  thought  expressed  in  a seminar,  "Problem  adults  are  just 
grown-up  teen-agers  with  the  same,  still-unsolved  problems".  Most  of  us,  regardless 
of  the  field  of  endeavor,  would  desire  that  the  American  Industrial  Arts  Association  pro- 
vide more  services  to  effect  development  of  adult- and  young  adult-level  curricula.  Some 
allowances  must  be  made  from  "hard  core**  in  curriculum  development  for  meaningful 
classroom  confrontations  resulting  in  successful  behavior  changes.  A specific  example 
of  one  such  shift  in  curriculum  emphases  would  be  to  produce  courses  in  blueprint  read- 
ing and  understanding  instead  of  blueprint  drawing  orientation.  We  need  to  teach  the 
tools  a man  needs  to  help  earn  a living,  not  the  knowledge  he  might  someday  use  "if**. 

Today  many  Institutions  of  higher  learning  are  faced  with  the  problem  of  providing 
educational  teacher  training  services  in  many  new  adult  fields,  such  as,  adult  basic  edu- 
cation, continuing  education,  home  life  skills  and  many  others,  to  help  cover  needs  missed 
by  public  education.  Since  we  in  corrections  expect  to  get  at  least  ten  percent  of  the  adult 
population  widiin  our  prisons,  we  would  like  to  see  many  more  colleges  add  to  their  cur- 
riculum the  principles  of  correctional  education  adminlstratSon  and  teaching.  Several 
colleges  or  universities  have  couraea  on  crime,  criminals  and  rehabilitation  in  their 
sociology  or  psychology  departments.  Very  few  colleges  offer  courses  toward  degrees 
in  correctional  education.  We  In  corrr  'Hoiial  education  know  that  we  have  very  special 
problems  needing  educational  background  study  that  Is  relative  to  corrections.  I must 
concede  that  courses  In  correctional  education  will  not  be  popular  or  easy  to  sell  to  the 
college  student.  In  my  nine  years  of  correctional  education,  I have  met  only  one  person 
with  a degree  In  correctional  education. 

I must  commend  the  American  Industrial  Arts  Association  for  Its  sponsorship  of 
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goal  of  providing  our  Invaluable  service  for  humanity. 

Mr.  Yoncey  Isassoctgted  with  the  Federal  Correctional  Institution,  Seagoville,  Texas. 


The  importance  of  skill  development 
for  inmates  in  rehabilitation 
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change  to  a new  situation.  They  do  not  easily  sccept  ideas  of  self- development  self- 
expression  and  knowledge  for  their  own  sake;  they  are  more  interested  in  learning  for 
vocational  purposes.  ^ 

gro^grams  offered,  at  LaGrange  State  Reformatory.  Recognizing  the  fact  that  voca- 
tional education  was  a necessity  as  well  as  an  opportiinity  at  LaGrange  Reformatory,  steps 
were  taken  several  years  ago  to  begin  activities  leading  to  some  vocational  education. 
Then,  in  1967,  specific  efforts  were  made  to  bring  the  vocational  training  under  the  Bureau 
of  Vocational  Education  of  the  Departmentof  Education  of  Kentucky.  The  Bureau  of  Voca- 
tional Education  delegated  responsibility  for  taking  o\  er  the  existing  programs  and  facili- 
ties and  equipment  of  the  Jefferson  Area  Vocational  and  Technical  School.  Plans  were  im- 
mediately executed  to  update  and  improve  these  programs.  Also,  plans  were  developed 
to  increase  thenumberof  courses  offered  to  the  inmates.  At  present  the  following  courses 
are  offered:  Auto  Body  Repair,  Auto  Mechanics,  Building  Trades,  Business  Machine 

Repair,  Drafting,  Horticulture,  Printing,  Radio  and  TV  Repair,  Residential  Electricity. 
Small  Engine  Repair  and  Welding.  ' 

Interest  in  vocational  education  has  been  increased  or  developed  in  some  of  the  in- 
mates through  foe  various  hobby  centers  located  at  the  penitentiary.  There  is  no  pre- 
vocatlonal  training  program  offered  due  to  foe  limited  facilities  and  an  over-population 
of  inmates.  ^ 

Placement  in  classes.  If  an  inmate  is  highly-trained  in  one  or  more  skills,  he  may 
not  enter  a regular  vocational  education  class.  However,  such  a person  may  be  utilized 

by  foe  vocational  school  as  a teacher’s  aid,  consultant,  advisor  or  helper  to  foe  instructor 
and/or  students. 

If  he  has  had  some  previous  experience  or  training  in  a particular  area,  he  goes 
direcUy  into  a scheduled  class.  He  is  picked  up  at  foe  level  of  his  skills,  as  determined 
by  foe  teacher. 

If  he  is  highly- qualified  through  an  evaluation  experience  and  is  highly-interested 
in  a given  area,  he  may  be  placed  directly  into  a scheduled  class  of  his  choice.  If  foe 
Client  qualifies  in  several  areas  of  training  and/or  instruction  and  is  uncertain  as  to  a 
definite  chfoce  of  training,  he  may  be  placed  in  an  area  of  instruction  on  a trial  basis  for 
a short  period  to  assist  him  in  firming  up  a choice  that  might  be  profitable  to  him.  This 
is  done  only  when  necessary  and  is  not  a routine  procedure. 

There  is  an  opportunity  for  foe  undecided  person  to  be  taken  on  a tour  of  all  foe  vari- 
OU8  classes  for  which  he  shows  aptitude  as  determined  by  the  work  evaluator.  Many  times 
this  proves  to  be  very  beneficial  in  eliminating  those  areas  in  which  little  or  no  interest 
exists.  This  narrows  the  areas  of  choice  drastically.  Finally,  each  one  must  make  his 
own  decision  as  to  what  class  he  really  wants  to  enter.  Whenever  possible  the  person  is 
placed  in  the  class  of  his  first  choice,  if  space  is  available,  or  he  may  elf.zt  to  go  into  a 
class  which  might  be  his  second  option.  At  times  a person  may  prefer  to  wait  until  a 
space  is  available  rather  than  go  into  a class  of  lesser  preference.  At  times  we  have 
waiting  lists  of  25  to  30  persons  for  certain  classes.  Some  inmates  have  waited  as  long 
as  nine  months  to  enter  a class  of  their  selection.  Every  effort  is  made  to  place  each 
person  in  foe  area  of  his  first  choosing. 

^nkage  among  various  state  agencies.  Once  an  inmate  enters  foe  Reformatory,  he 
^mediately  enters  into  the  sphere  of  influence  of  several  state  agencies,  these  being 
Corrections,  Rehabilitation,  Basic  Education  and  Vocational  Education.  IXiring  bin  stay, 
an  Interaction  among  these  state  agencies.  Upon  release  these  agencies,  along 
with  foe  Office  of  Economic  Security,  are  utilized  to  place  foe  inmate  into  a vocational 
field  for  which  he  is  suitable  and  has  been  trained.  There  is  a follow-up  of  his  success  in 
his  placement.  We  find  that  there  is  £ strong  commitment  from  members  of  the  various 
agencies  for  his  successful  entry  into  a restored  life. 

Conclusion.  Traditional  training  programs  move  trainees  through  foe  preparatory 
phase  in  which  actual  job  performance  skills  are  learned,  to  an  "on- foe  Job”  phase  in 
which  performance  skills  are  tried  in  foe  actual  work  environment.  Although  this  system 
may  be  foe  most  expedient,  it  does  not  take  into  account  foe  social  situation  that  many 
trainees  must  make  between  Job  preparation  and  foe  actual  Job  situation.  Too  often  we 
asuume  that  skills  in  human  relations  are  inherent  in  persons  who  desire  employment, 
and  we  have  little  patience  with  those  who  do  not  seem  to  possess  "natural”  skills  in 
interpersonal  conduct.  A great  many  Individuals  who  fail  on  foe  Job  do  so,  not  because 
they  lack  foe  job  performance  skills,  but  because  they  are  unable  to  relate  successfully 
to  foe  people  with  whom  they  must  associate  on  foe  Job. 

Therefore,  we  have  identified  and  selected  foe  following  objectives  as  meaningful 

■ 


430 


goals  for  each  inmate  at  the  LaGrange  Reformator3r: 

Ing  to^LS^rty.^  attitudes  consistent  with  his  remaining  in  training  and  work- 

(2)  See  himself  as  an  Imp>ortant  and  positive  person 

(3)  See  himself  as  a unique  individual. 

(4)  Act  In  a n.ore  soclally-responsible  way. 

® Without  a Closely-structure  \ environment, 

negative  one.  " training  and  obtain  a positive  experience  rather  than  a 

/R3  realistic  projection  of  himself  in  terms  of  his  future. 

ini  himself  as  gaming  from  his  present  experience, 

(9)  See  the  staff  not  as  demanding  and  threatening  figurej^  to  be  resisted  and /nr  nnt- 
manipulated;  act  more  independenUy  and  creatively.  ^ resisted  and/or  out- 

aware  of  new  opportunities  and  outlets  in  the  emplovment  area  and  rpni 
ize  ttot  these  opportumaes  will  necessitate  Increased  educadon  aK?2ilng 

• el,  Become  aware  of  changes  that  will  occur  and  directly  affect  him  and  his  funirf» 
in  the  prison,  community  and  society  as  a whole. 

fensiTC\n°S3'LV4u?o„“°"s*^^  relations  with  his  peer  groups  and  become  less  de- 

displaying  more  self-control  and  less  sensitivity  to  opposine 
adP^aS  i--n®  ^ express  his  opinions  in  the  group  situation  and  continue  to  develop 

adequate  skills  in  communicating  with  others  and  listening  to  others.  ^ 

(13)  Become  aware  that  people  are  individually  different-  become  more  aware  nf  h,-= 
own  personal  tendencies  toward  stereotyping  people.  Become  more  aware  of  his 

more  aware  of  his  strengths  and  weaknesses. 

^5)  To  restore  himself  to  an  acceptable  level  in  society. 

mend  me?'  ^Becrnis?man^®  now-famous  expression,  “Ic  is  better  to  build  boys  than  to 
rnena  men  . Because  many  of  these  people  were  not  built  as  boys,  it  has  become  nece«5 

vocational  education  is  the  best  avenue  by  which  these 
men  can  be  mended  most  rapidly  and  satisfactorily. 

° '""“lor  for  the  Co„„h,  Area  VocoMonal  School,  J.ff.„on„»„, 
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Standardized  tests : a new  tool  for 
industrial  arts  education 

Hugh  L.  Oakley 

‘from  Tl®*" 

tional  Testing  Service  in  pri  et»n.  New  Tersev  special.^ ^ of  the  Educa- 

attemptlng  to  develop  such  t<  cs.  explore  the  need  for  and  feasibility  of 

to  thl"HeSl^orS[  ® ® standardized  curriculum  posed  a mator  barrier 

Sn^  c^rScular"^  offerings 

ingoing  point  from  which  m avaluata  bom 

Following  the  initial  meeting,  which  was  held  on  Julv  SI  1964  renoft=  «taa>-  j 

Siw!fror4®rarlc1n^^^  “miT/a^  mlra“€a£“ 

fn  dS’dCTatopS*^?  au“h  mite  ''‘cons°a'tSv“a?  f't*®  Etfecatlonal  Taating^sImS 

for  whlch"®4r?m^i"S  ma  * irind  ma  AtA“and®''hi“?,™®"‘  “mmlte^a.  nominationa 

preparing  tast  spaciflcaHons  ^d  w??4i?  teTltema  ^ach^fa'Jt  Sf 

was  rasponsibla  for  a test  in  a specific  afaa.  “ ® development  committee 

, pretests  were  developed  and  were  administered  In  rh#>  unrintr  of  ioab  i.  i 

selected  in  accordance  with  recommendariono  of  ^ the  spring  of  1968  to  schools 

of  indiiBtrtfli  Qvto  recommendations  of  educators  and  administrators  in  the  field 

Sf tea'? s^^?l5*ca5S.s"'“* 

basis  S SS.  £^sis'^a£''S‘me%?e1esSfre«.^  *ss=mWed  on  the 

in  the  spring  of  1969  and  constitum  mrCoo^Sft^i'todJsMkTL'^^^^ 

Dr.  Oakley  Is  on  the  faculty  at  Murray  State  University,  Murray,  Kentucky. 


Educational  Testing  Service's  role  in 
standardizsd  tssts  for  iixcliistrial  arts 


Benjamin  Shlmberg 

ave  Yn^usfrfarAr’S’^Te'Lte'”?  devetoped  the  new  Coopera- 

really  developed  these  rcRrs  T®fJ:  ' it  occurred  to  me  that  ETS  hadn't 

if  I appeared  before  you  m <Salm  Siat  we  Tr^'  situation 

As  Dr.  Oakley  has  already  indicated,  ETS  was  rfetant  m”SdI?t^L  a ter^rp?"^am 
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in  the  field  of  industrial  arts,  until  it  had  assurances  from  AlAA  and  the  lA  Division  of 
AVA  that  standardized  tests  were  needed  and  that  such  tests  would  make  a worthwhile 
contribution  to  the  field.  We  agreed  to  proceed  with  the  project  only  after  both  organiza- 
tions had  appointed  members  to  an  Advisory  Committee.  It  was  this  committee  that 
recommended  to  ETS  the  fields  to  which  we  should  direct  our  attention,  the  appropriate 
grade  levels,  and  even  how  long  the  tests  should  be. 

1 would  now  like  to  outline  briefly  the  various  steps  we  went  through  in  developing 
these  tests.  1 especially  want  to  share  with  you  some  of  the  unanticipated  problems  we 
encountered  during  the  pretesting  and  norming  administrations. 

(1)  Selection  of  test  committees.  ETS  solicited  nominations  from  AlAA,  AVA,  USOE 
and  o^er  sources.  Each  committee  consisted  of  eight  individuals;  two  state  or  local 
administrators,  two  lA  educators  and  four  classroom  teachers.  There  were  five  com- 
mittees in  all:  General  industrial  arts,  woods,  metals,  drawing  and  electricity/electronics. 

(2)  Meetings.  Each  committee  met  for  two  days  at  the  ETS’  headquarters  in  Prince- 
ton. Under  the  leadership  of  a test  development  specialist,  the  group  developed  detailed 
content  specifications,  including  how  much  emphasis  should  be  given  to  recall  of  factual 
information  and  how  much  to  comprehension  and  application. 

(3)  Item  writing.  All  committee  members  accepted  item  writing  assignments — each 
one  agreeingto  prepare  about  50  items.  Thus,  there  were  approximately  400  items  initially 
available  for  each  field. 

(^)  ETS  item  review.  Test  specialists  at  ETS  edited  the  items  as  they  were  received 
and  assembled  them  into  book  form.  The  book  was  then  sent  to  each  committee  member, 
who  was  requested  to  select  the  correct  answer  and  to  critically  review  each  item. 

(^)  Assembly  of  pretest  forms.  Following  a careful  analysis  of  how  committee  mem- 
bers keyed  each  item  and  their  comments,  the  ETS  staff  discarded  many  items  and  re- 
vised others  to  overcome  defects  which  had  been  identified.  Four  50-item  pretest  forms 
of  each  test  were  assembled.  Thus,  the  pretest  involved  a tryout  of  1000  items  I The 
pretest  was  conducted  during  the  spring  of  1968. 

(^)  The  pretest  sample.  Pretest  schools  were  identified  with  the  assistance  of  AlAA, 
AVA,  USOE,  state  lA  supervisors  and  members  of  the  various  test  committees. 

Telephone  calls  were  made  to  lA  supervisors  and  lA  department  chairmen  to  ascer- 
tain whether  or  not  the  ETS  tests  would  be  appropriate  for  use  in  particular  communities. 
Eor  example,  if  general  Industrial  arts  was  offered,  was  it  a two— semester  course  and 
did  the  curriculum  cover  woods,  metals,  drawing  and  electricity/electronics?  Also,  if 
separate  courses  in  woods,  metals,  drawing  and  electricity/electronics  were  offered, 
were  they  one-semester  courses,  and  was  the  treatment  consistent  with  the  test  specifi- 
cations? 

Pretesting  was  carried  out  in  54  schools  locatedin  15  different  cities  in  10  states.  .At 
me  time  the  tests  were  administered,  the  supervisor  was  asked  detailed  information  about 
his  lA  program,  the  topics  covered,  duration  and  so  forth.  Approximately  one-third  of 
uie  answer  sheets  had  to  be  discarded,  when  it  was  discovered  that  the  lA  program  did  not 
satisfy  the  criteria  which  had  been  established  for  participation. 

(7)  Assembly  of  final  forms.  On  the  basis  of  a detailed  item  analysis,  test  specialists 
at  ETS  developed  two  50-item  alternate  forms  of  each  test.  These  forms  were  comparable 
in  content  coverage  and  difficulty. 

(8)  Norming  administration.  In  May,  1969,  the  final  forms  of  all  tests  were  adminis- 
tered to  lA  classes  in  over  50  schools  located  in  11  states.  Despite  efforts  to  screen 
schools  beforehand  to  insure  the  appropriateness  of  the  various  teats,  attrition  was  again 
'^ory  heavy.  An  analysis  of  information  sheets  completed  by  local  supervisors  indicated 
that  30-50%  of  the  schools  failed  to  meet  ETS  criteria  for  inclusion  in  the  norming  sample. 

This  loss  of  schools  has  had  serious  consequences  for  the  noiming  sample.  For 
example,  only  90  seventh -graders  took  Form  A of  the  GIA  test  and  only  60  took  Form  B. 
Such  groups  are  far  too  small  to  be  used  for  norming  purposes.  It  was  found  that  in  a 
number  of  instances  sample  size  was  inadequate  for  norming  purposes. 

(9)  Reliability  studies.  The  tests  were  administered  to  the  same  students  over  a 
two-  or  three-day  interval  to  obtai  i alternate  form  reliabilities.  Half  of  the  students  took 
Form  A first,  followed  by  Form  B,  while  the  other  half  took  B first  followed  by  A. 

In  addition  to  alternate  form  reliabilities,  Kuder-Richardson  reliabilities  were  com- 
puted to  provide  a measure  of  internal  consistency. 

ETS  is  now  preparing  a Test  Manual  and  Technical  Report  for  those  who  wish  to  con- 
sider using  the  Cooperative  I A Tests.  The  Test  Manual  includes  background  informa- 
tion about  the  tests,  item  classification  tables,  guidance  in  the  interpretation  of  test 


directions  on  the  preparation  of  local  norms. 
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Standardized  tests : the  profession's  point  of  view 

Ralph  C.  Bohn 

Job  of  ^clasm^m  ^eachinff  a:«s  profession,  who  are  involved  in  the  day-to-day 

tional  nrrurT-amc  h recopruze  the  need  for  innovative  ideas.  They  use  the  tradi- 

are  ye?  iT  wTdesp^^^^^^^  ^^es^a'^tSdiH  programs  aroLd  the  co^nSy 

covered  by  standardized  tests  ^offcrammiH^II^J  "‘^es  which  would  be 

evaluating  a given  project:  Diagrammed  below  is  the  general  procedure  followed  in 
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Dr.  Bohn  is  on  the  faculty  of  San  Jose  (California)  State  Col  lege. 
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Problems  in  the  cooperative  industrial 
arts  tests — teacher  education's  view 


Rutherford  E.  Lockette 

The  appearance  of  Cooperative  Industrial  Arts  Tests  marks  the  beginning  of  an  era 
In  evaluation  procedures  as  they  relate  to  the  establishment  of  norms  by  which  to  com- 
pare students  in  this  field.  This  gives  the  obvious  potential  of  facilitating  evaluation  of 
programs  as  they  relate  to  each  other.  The  disparity  in  Industrial  atxs  offerings  will 
certainly  come  Into  focus,  and  perhaps  an  Interesting  by-product  of  the  observations  made 
will  be  an  earnest  drive  to  make  Industrial  arts  programs  on  the  baccalaureate  and  grad- 
uate levels  truly  comparable. 

The  tests  purport  to  assess  outcomes  In  Instruction;  that  Is,  the  level  of  achievement 
attained  by  the  student.  They  will  undoubtedly  reveal  more  than  this,  such  as:  teacher 
effectiveness,  breadth  of  course  content,  the  adequacy  of  Instructional  aids,  the  particular 
focus  of  some  departments,  and  the  extent  to  which  Indus^lal  arts  objectives  are  being 
attained,  as  well  as  otiier  strengths  and  weaknesses  of  Invlustrial  arts  programs.  The 
classroom  teacher,  availed  of  this  additional  means  of  assesi^lng  students,  can  determine 
from  an  analysis  of  scores  obtained  how  his  students  rank  with  reference  to  die  larger 
population  of  industrial  arts  students.  The  tests  yield  an  Inilex  by  which  tc  estimate  the 
effectiveness  of  courses  of  study  as  they  are  revealed  by  analyzing  performance  on 
specific  test  items  and/or  on  specific  groups  of  items. 

The  teacher  educator  must  realize  that  data  obtained  are  as  discriminative  relative 
to  quality,  including  breadth  of  undergraduate  and  graduate  degree  programs,  as  they 
are  indicators  of  adequacy  or  deficiencies  of  elementary  and  secondary  school  teachers 
and  their  students.  With  reference  to  this  point,  item  analysis  may  show  what  is  not  being 
taught.  It  may  point  up  discrepancies  in  objectives  of  a specific  course  as  spelled  out 
by  the  Industrie  arts  teacher  education  department  and  by  implied  objectives  of  die  norm- 
ative data  group. 

The  classroom  teacher  must  bear  in  mind,  when  leading  percentile  bands,  diat  diese 
represent  the  point  or  band  vlilch  indicates  how  die  student  performs  In  comparison  with 
otiber  industrial  arts  students  on  the  test  as  a whole.  The  score  obtained  does  not  specify 
individual  learning  needs.  Therefore,  scores  should  not  be  used  as  the  basis  for  awarding 
grades. 

The  school  administrator  should  view  test  outcomes  as  they  relate  to  the  improve- 
ment of  course  content,  to  the  provision  of  additional  learning  experiences,  and  perhaps 
to  die  updating  of  laboratory  facilities. 

The  appropriateness  of  diese  Instruments  is  dependent  upon  the  industrial  arts  pro- 
gram in  the  junior  high  schools.  Naturally,  It  cannot  be  expected  to  provide  adequately 
for  some  of  the  newer  industrial  arts  curriculum  programs  which  are  In  limited  use  In 
the  schools.  However,  based  on  the  judgment  of  Industrial  arts  professionals,  the  tests 
accurately  reflect  the  present  state  of  the  art. 

If  an  Individual  Is  dissatisfied  with  the  content  of  the  test  Items  In  the  Cooperative 
Industrial  Arts  Test  — tor  Instance,  if  it  is  held  that  the  test  does  not  deal  adequately  with 
specific  content  related  to  industry  and  technology,  this  is  not  the  fault  of  the  test;  rather 
it  is  die  fault  of  the  field.  The  writer  is  among  those  who  would  place  the  major  responsi- 
bility tor  this  weakness  on  the  shoulders  of  teacher  ethicatlon  progprams.  While  it  is  true 
that  there  are  forces  other  than  those  of  teacher  ed^ic-stlon  which  serve  as  barriers  to  the 
improvement  of  secondary  school  programs,  teacher  ethicatltxi  holds  as  its  general  func- 
tk^  teaching,  research  and  service.  Teacher  education  has  the  faculties  which  are 
highly*’PZ’epared,  and  they  also  have  or  have  access  to  resources  which  can  impact  to 
bring  about  change.  Until  such  time  as  change  in  fact  Is  made,  it  would  be  foolhardy  to 
develop  achievement  tests  to  evaluate  diat  which  we  know  does  not  exist. 

An  opportunity  must  be  taken  here  to  laud  those  who  are  developing  curricula  de- 
signed to  improve  the  quality  of  Industrial  arts  programs.  The  succ^s  of  these  efforts 
could  result  in  orastic  changes  in  the  Cooperative  Industrial  Arts  Tests  In  the  years 
ahead. 

The  advantages  of  Cooperative  Industrial  Arts  Tests  Include:  1)  the  spread  of  knowl- 
edge tested  within  a specific  Industrial  arts  area;  2)  the  ease  of  administration  which 
permits  mass  testing  utilizing  the  various  tests;  3)  the  yardstick  they  provide  for 
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estimating  the  comparability  of  programs, 

another;  Pi’ograms  from  one  school  to 

particular  IndustSal  arts^area  or  even^^s'em^S  ^5®  relative  to  emphasis  on  a 

Without  doubt  these  Insttuments  wfn  Industrial  arts  area, 

with  reference  to  Industrial  arts  offerlnva  at  rh#»  national  data 

up  the  lag  between  cuSntconceDS^^^^  They  wUl  also  point 

reveal  how  adequately  Junior  hiSf  schools  f They  will 

Continuing  education  l^ms  lfr^^  concepts  in  the  field, 

and  practices.  Continuing  educatlon^ls  a^mai^r  ®®P  between  knowledge 

Cooperative  IndustrS^l  aIS  TesS  shouS  ^ education.  The 

In-service  teacher  education  Droerama  Ta  \ ^ teacher  educator  In 

service  programs.  Major  changelTare  needeTiS^l^id? m assessing  pre- 

.r.a.  arts  teacher  educa£,„  ,ro!^LT  Ef<rrri?l  'S^ 

Dr.  Lockette  t»  on  the  faculty  of  Trenton,  New  Jersey,  State  College. 
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Problems  involved  in  usin^  the 
cooperative  industrial  arts  tests 

rr^  r-  ^ , Ralph  V.  Steeb 

lnstructJ.on^^S>l  for  improvin^p?ogr^s*’^yU  personnel  with  another 

avaUable,  many  teachers  arrunlwarl^^SlW  *>®^8  "'ade 

using  the  tests.  Because  the  ulttoate  value  of  are  hesitantly  cautious  about 

tion  and  the  evaluation  of  scores  lnfr>rTnaHrtn  otv-..  »#-i.  ^ derived  from  their  adminlstra- 
Thus  meetings  such  as  ^ disseminated. 

With  the  use  of  Aese  tas^m^ts!  overcoming  problems  which  teachers  associate 

that  ^ome  teachers  feel 

attempting  to  teach  new  aporor^^^^^  }®  situations.  Others  who  are 

their  pupils  may  not  be  adeouate  learning  outcomes  of 

the  test  organization  We  will  alwAvn  traditional  approach  of 

industrial  a?«  **'?  otgaSlzaUon  of 

are  not  eumcleM  sS^»M;Salllttm?an?.rif.®5?l^^  °‘"y  '■’«>  "-Mch 

hand,  the  same  liS?aw^wuld^i^‘‘,"X?i  On  the  other 

With  the  limltatlona  of  ft?  „*  mter'^S^reaf  St  t«  for  the  unit  teats.  Coupled 

dustrlal  arts  classes.  Not  all  schools  offer*^  Sn'i  1 '**“  ™t^ng  time  achedules  for  In- 
dlstrlcft.  only  nine-,  tweVvo'-”o“ 

be  a«urTftatVeTsft^??eTarSv''^?a^^^  “a<=hera  may 

content  but  also  IteS  he^S  atopU  ^?^S^Ta^on 

may  find  that  tfieir  students  can  eouai  V*”'  of  new  approaches 

grams  due  to  the  breadth  of  content  anmni^^ smdentg  of  traditional  pro- 
students  outside  one’s  own  local  situation  la  not  ad^sin^^i  ^ ^urse,  comparison  with 
equated  with  those  found  r 4?^?^g™h?ofo  “ b* 

Since  biduatrlal  arts  teachers. 

earmark  funds  for  testing.  However  all  schoof  dtst^.Jk  hiduatrlal  arts  budgets  do  not 
tests,  and  the  industri^  arts  teacher  Qh?Jnd^  ^tricta  budget  for  general  standardized 
the  c^sntral  o£flc“  teacher  should  request  the  purchase  of  his  tests  throu^ 

comM«'1^2hSr  *Si*'a®a^  expr^s  fear  that  the  tests  may  be  used  to  evaluate  and 
“e  £aSe?s?  * ®®®®s8ment  Is  akin  to  merit  evaluation  and  would  be  u,5Sr  te 

dme'^^M^yz"^ e*^e«  itemf  a*®®'  teachers  wiU  not  take  the  necessary 

instructlora  -d  te 
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analysis,  assess  the  variety  and  scope  of  their  instructional  programs  and  the  attainment 

performance  achieved  by  the  students.  , - t. 

The  entire  problem  of  interpreting  and  adjusting  scores  may  be  difficult  for  teachers. 
Indeed,  it  is  possible  to  misuse  certain  test  data.  The  first  outcome  of  the  tests  is  a raw 
score  for  each  pupil.  A raw  score  has  limited  value  in  interpretation.  The  score  can 
only  pertain  to  the  specific  form  of  the  test  which  was  administered  and  cannot  be  used 
to  compare  scores  on  other  forms  of  the  test.  Using  raw  scores  is  justified  within  the 
same  group,  providing  all  members  have  taken  tlie  same  form  at  approximately  the  same 
time.  Raw  scores  may  be  used  to  indicate  the  standing  of  individual  students  in  relation 
to  the  group  as  a whole,  but  even  here  caution  is  called  for  when  the  number  in  the  total 
group  is  small.  Raw  scores  may  be  used  to  assess  the  performance  of  different  groups 
of  students  who  have  taken  the  same  tests  at  roughly  the  same  time  and  same  level  of 
their  educational  program.  For  the  best  comparisons,  raw  scores  should  be  converted 
into  other  forms  so  that  student  performance  can  be  Judged  against  the  nationwide  achleve- 

There  is  the  possibility  that  teachers  may  misinterpret  test  scores.  After  reading 
some  of  the  materials  which  will  be  placed  in  the  Test  Handbook,  all  teachers  should  oe 
able  to  use  the  tests  and  evaluate  them  meaningfully.  One  section  of  the  Handbook  de- 
scribes how  a teacher  may  prepare  local  norms  which  would  be  most  valuable  with  each 

new  year  and  new  class  section.  . , « 

The  basic  unit  used  in  interpreting  student  performance  and  one  that  is  frequently 
misinterpreted  is  the  percentile  rank.  A percentile  rank  is  simply  the  percentage  of 
students  in  the  group  whose  scores  fell  below  a given  point.  The  naive  teacher  may  be- 
lieve that  a percentile  indicates  the  percentage  of  questions  that  a student  has  answered 
correctly.  This  is  not  true,  for  a student  who  answers  20  questions  out  of  40  rarely  ob- 
tains a percentile  rank  of  50. 

Naive  teachers  also  may  fall  into  the  trap  of  manipulating  percentile  ranks. 
cannot  be  done,  since  percentiles  should  not  be  added,  subtracted  or  averaged.  Percentile 
units  are  not  equal,  because  a difference  of  the  same  number  of  points  at  the  center  of  a 
distribution  represents  the  larger  difference  in  percentile  ranks  than  does  an  equal  amount 

at  either  end  of  the  distribution.  , - u ...» 

Because  a single  score  is  not  the  best  predictor  of  performance,  percentile  bands 
or  ranges  are  useful  in  determining  when  one  test  score  is  truly  different  from  another. 
There  are  factors  which  affect  a student’s  score  on  a given  test.  All  teachers  know  that 
students  may  score  hl^er  on  one  day  than  on  another  due  to  fatigue,  the  facility  or  prac- 
tice. If  a student  took  several  tests,  it  would  be  possible  to  determine  his  range  or  scores 
for  these  tests.  Using  the  percentile  bands,  it  is  possible  to  give  a more  accurate  range 
when  using  only  one  test.  This  is  determined  by  adding  and  subtracting  a statistic  known  as 
the  standara  error  of  measurement  from  his  obtained  score.  Chances  are  two  out  of 
three  that  the  student's  true  score  will  lie  within  the  range  of  scores  resulting  thereby. 

To  help  the  teacher  in  scoring  and  analyzing  scores,  the  Handbook  tells  in  simple  lan- 
guage how  to  transfer  raw  scores  to  percentile  ranks,  percentile  bands  and  stanines.  The 
Handbook  is  simply  written  so  that  even  a new  teacher  without  a knowledge  of  educational 
measurements  will  be  able  to  use  it  for  results.  Questions  raised  by  teachers  concerning 
the  use  of  these  tests,  except  where  to  secure  the  purchase  pr'ce,  are  answered  in  tlae 
instructional  Handbook.  Reading  the  Handbook  convinces  one  that  the  tests  are  valid  and 
reliable  and  that  great  care  and  statistical  analysis  have  gone  into  their  construction. 
Teachers  should  find  the  tests  to  be  a helpful  Instructional  tool. 

Dr.  Steeb  \s  consultant  for  industrial  arts.  State  Department  of  Education,  Tallahassee,  Florida. 


Evaluation 

Earl  S.  Mills 

1 have  been  asked  to  present  some  practical  applications  to  evaluation  as  it  pertains 
to  the  systems  approach.  Therefore,  it  is  my  objective  to  provide  the  stimulus  that  will 
initiate  overt  action  on  your  behalf  to  develop  effective  evaluation  methods  and/or  tech- 
^ niques  in  your  particular  program. 
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evaluation  techniques.  Many^of^^e  leaSr^  ln’"nd^  exposed  to  many  different 

on  Content  evaluation,  product  evniii9H<-kn  anH  arts  have  given  us  information 

several  years,  we  have  ^ 

and  managed  through  the  use  of  the  computer  niethods  can  be  Implemented 

wago'^°‘“‘i-  :L”i‘v*?y’^“‘ ■?'  ■;  ■vVrTahr.®r^K“‘‘'°”.  ‘“">^*"8  ’‘band- 

affective  domain.  Everywhere  we  eo  “ the 

Where  only  a few  short  veS  Tan  k to  talk  about  values. 

values.  Now  we  realize  that.  Ukl  it  ornor^e^Sl^tei'Lh'^S^®’^.?^''® 

cannot  be  a sterile,  amoral  place.  teach  values  by  example:  A school 

for  imsiSlVa’eevefu^tiofare^^^^  p®''®®'®  ® ''®n'  basic  principle 

Phllosopher®Abraham  Clan?ls  *e  re“d“^^  ^‘®hi|an 

questions.  — nonot orjnguiry  or  the  technique  of  asking  the  right 

answered;  itiate  a new  program,  there  are  four  basic  questions  that  must  be 

(1)  Where  are  we  now? 

(2)  Where  are  we  going? 

(3)  How  do  I get  there? 

How  do  we  know  when  we  have  arrived? 

worded  a little  SSerently^ftTr  TparScifla^nrlfff  into  many  questions  and  may  have  to  be 
four  general  <,uesrr„KvTd^ 

conducted  during "the'pra^a^aml'oost'mraluaHo?°"M™"^^  on-going  evaiuation 

of  Rutgers  University. ^fJ|™’tatedTal'iri»  ^ M®ny  men,  such  as  Bruce  Tuckman 
a system.  I would  Ufce  m erJXltee  mis 

Ka^  ““®“ 

into  Which  an 

A prolra^  ta  ittecavrifT^^®“  considered  for  concurrent  and  post-evaluation 
This  Sludes  the^FJ^IS  in  tte^ecri^^  outcomes;  if  it  fulfills  its  objectives.’ 

the  objectives  in  the  oro^  ttae  »nd  wa  * Program  is  efficient  if  it  can  achieve 

of  the  ume  faeSrIs  Sa%re^ce"s  tredS^^^aT’^T'a^  ®“mple 

raised  some  pertinent  questions  TTie  Nfotor  Company  personnel  have 

be  accomplished  for  lesf^^onej.  ®®''®  whether  the  same  results  could 

two.  ®°^w^e?!\*p;^am  MU^^^  relevance.  Is  a restatement  of  the  first 

some  specific  actlvltv  that  no  non  ^®®*P'®‘*  i®  both  effective  and  efficient  in  asking 
quires  tSe  Jva-  tato“r''l?^a?k‘‘Lch  qSIsdons^sr  «®>®™"®®.  ‘hen,  re! 

kl  student? 

Sal?  " f - ply'^hor^s£i?-  - - 

right  t^e^tfo^.  Ma“y1°clos^  S’  evaluator  to  ask  the 

opening  general  session  of  this  conff‘r-^nf'«.  Gates’  presentation  In  the 

or  there  is  no  leaSfn^" » conference:  'Evaluatees  must  participate  In  the  evaluation 

Mr.  Mill*  is  on  the  faculty  of  Woyne  State  University,  Detroit,  Michigan. 
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Modern  production  woodworking  machines 


discussion  such  as  Siis  will  be  of  m^Sal  b^nSft  ^If  so  because  I feel  a frank 

cynical,  please  don't  be  offended  sln^  thSe  ?imirif=  of  my  remarks  appear  to  be 

criticism  hopefully  to  lead  to  a better  unde^standTn?^?*^  intended  to  be  constructive 

solution.  understanding  of  our  mutual  problems  and  to  find  a 

dreams,  has  Ssoc2Sfn  witt»  me’thiughL*?™^  interpretation  of 

Ing  that  occurs  occasionally  during  *e®darkhSJrsof^t-h^  dream- 

but  the  dreams  that  we  must  indulge  in  while  con^cSus  to  enlarge  upon. 

Dreaming  is  a necessary  part  of  our  existence  i^o  creativity. 

without  which  it  would  be  Impossible  to  create  anvthinff  of  imagination 

ence  that  never  existed  befo^.  ^ create  anything  new  or  bring  something  into  exist- 

what  waf^nci*?  dre^°witlfS^^e^ei?sa5afSt^^^^  e^erience  the  completion  of 

revere  the  memory  of  our  grel??omL«ir^^^  “ Ae  machinery  designer.  We  Justly 

through  their  works,  in  their  dreams  artists  who  achieved  Immortality 

by  their  genius  to' accomplishment  Sfve^ 

dreams  and  let  us  dream  a bit  also.  passed  down  to  us  to  enjoy  the  fruit  of  these 

and  momS?"^  I°^s®^e^sy'' ma^^,^^^  collection  of  cast  iron,  steel,  gears 

operating  and  even  less  so  wbL  static  Itlltfes^^  r ^ inspiring  sight  when 

Browning  sonnet  or  a sonata  bySchS»e??howevir  lir  f very  favorably  with  a 

it  deserves  recognldon"  respect  a^^  / ^ someone  and,  as  such, 

beyond  the  cast  iSn,  the  stee'l  gears  and^^mnra  accomplishment.  Look 

a clean  sheet  of  paper  and  the  realize  that  It  all  started  with 

need  for  something  and  translated  these  ® designer  who  visualized  the 

times  for  human  riasons.  dre^uns  into  reality,  with  the  profit  angle  mSy 

tactort’es  ta  *e“pLrwejr^'ylars'fo”f  J *" 

after  day,  year  after  year  - monotony  and  t^>re^m 

purgatory  on  earth.  I have  never  ^subscrSSi^-^Vh^^i  almost  seems  like  a 

repetitive  tasks.  To  me  it  is  an  excuse  fo?^nio^o^?  2?  people  love  these 

for  a person  to  vegetate  on  an  assigned  repetitive  task^rt?«i-  S^'  not  the  purpose  in  life 

It  is  the  duty  and  obligation  of  the  machine*  requires  no  thought  whatsoever. 

monotony  by  dreaming  of  ways  to  remove  the  shackles^?  ^Imlnate  *ls  Ixjredom  and 
chine  effect  the  release.  v me  shackles  of  repetitive  work  and  let  the  ma- 

we  wtud"i“e‘’rtocSss  a need. 

Trimming,  Boring,  Gluing  and  nnwf^l  ^>■r^v^n^T  \a  ^ namely,  the  Bell  424 A Double  End 
repeutlve,  mono»i<Sri®e“uo^*ga?  w?re®  onS”  tw^ PU^^ated  many  of  the 
after  day,  year  after  year  bv  ^ years  ago,  done  individually  day 

to  accomplish  better  results  and  to  achieve  more^ifoi^trv*^^^^  automatic  machines 
to  reduce  floor  space  and  m more  uniformity,  to  reduce  material  handing 

o£  operations  into  one  machine  in  one  fast^cySef  operations  by  combining  a sequence 

form  is  used  many  a^licatiSs  in^ratture  which  in  its  simplest 

Let  us  review  for  a momiit  foe  operSi^^^  ^dustries. 

rail  to  make  a simple  r lece  with  your  exlstfng^machiner^^«^?^i^  complete  fols  simple 
to  se.;  gauge  on  the  variety  saw  to  trim  end  operation  would  be 

le.  err;  nbn  on  foe  opposite  end  to  Sve  V(5L  foe  ovJ^Lll^^^  measure  for  correct 

- ny  or  saw,  you  would  move  to  foe  ainal^fnd  i^^^  lengfo  requirement.  From  foe 

. t :enrc  ....  ho4  foe  single  end  boring  machine,  make  the  necessary 

end  d same  operation  on  foeoprosite  end  of  foe^v^  then  reverse  the  piece  end  for 

. c glue  into  foe  boreS  hole??y  usiS  a 

b.*  arted  into  the  glue  and  foen  applied  fom  foe^Sif^^  ® Piece 

Ivs  the  dowels  manually  wifo  a wSod  m ^ operation 

«e  heh.«  p^^e^ 
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operators  in  all  parts  of  the  world.  . .o  » ^ 

How  many  of  you  educators  knew  a machine  such  ns  this  existed?  It  was  my  good 
fortune  to  speak  et  the  Illinois  Vocational  Teachers*  Association  meeting  In  Chicago  last 
month,  which  opened  my  eyes  to  many  things.  1 was  surprised  to  learn  that  none  of  the 
educators  in  the  vocational  industry  were  receiving  any  of  the  trade  magazines  related 
to  wood  and  wood  products.  None  of  them  were  aware  of  tlie  machinery  shows  that  are 
held  as  frequently  as  once  a year  in  the  United  States,  which  consists  not  only  of  American 
manufactures  but  foreign  machines  as  well.  Fifteen  to  twenty  thousand  people  annually 
tour  the  trade  shows  to  review  what  is  new  in  the  wood  industry  so  that  they  can  tool  up 
to  do  the  very  best  job  with  the  least  number  of  people. 

L.et  us  review  the  equipment  you  are  using  in  your  schools  today.  I can  recall  my 
father  telling  me  of  the  type  of  equipment  used  in  manual  training  when  he  went  to  school, 
which  consisted  primarily  of  a hand  saw,  hammer,  chisel  and  related  items.  Today  we 
have  progressed  to  the  point  where  we  have  table  saws,  drill  presses,  single  spindle 
mortisers,  hand-operated  turning  lathes,  band  saws,  jointers,  shapers,  planers  - in  fact 
all  of  the  basic  machines  in  their  simplest  form.  This  is  not  the  type  of  equipment  that 
your  students  will  be  working  with  as  they  go  into  the  v/ood  industry.  So  then  we  ask  our- 
selves, why  do  we  train  our  future  foremen,  plant  superintendents  and  managers  about 
wood  machining  operations  on  machinery  that  is  practically  obsolete  in  the  industry 
today?  We  will  all  agree  that  the  basic  tools  are  a requirement  for  students  in  the  ele- 
mentary grades  learning  basic  mechanics,  learning  to  use  their  hands,  getting  them  to 
use  their  imagination  and  skills;  but  it  is  not  the  way  these  students  are  going  to  learn 
what  is  existent  or  what  the  requirements  are  in  the  wood  industry  today. 

There  are  many  opportunities  in  wood  and.  related  fields,  A good  plant  superintendent 
today  is  worth  approximately  $30,000*00  a year.  The  industry  has  a great  demand  for 
foremen*  Most  plant  superintendents  are  self-trained  and  have  knowledge  of  woodwork- 
ing machinery,  especially  in  the  furniture  plants  in  all  areas  of  the  United  States.  So  why 
shouldn’t  we  be  training  our  advanced  students  today  in  the  field  of  modem  woodworking 
machines?  It  is  my  understanding  that  the  government  is  subsidizing  90%  of  all  wood- 
working machines  purchased  for  school  use.  There  are  some  areas  of  the  country  that 
are  taking  very  progressive  steps  along  these  lines.  1 cite  one  example  In  the  North 
Carolina  area  where  the  state  is  equipping  one  school  with  all  of  the  latest,  modem, 
up-to-date  woodworking  machinery  that  is  available.  This  school  is  training  foremen  and 
superintendents  and  managers  for  the  fumiture  industry*  These  students  will  be  our 
future  leaders  in  the  wood  industry,  and  they  are  being  trained  to  meet  requirements  the 
industry  is  demanding  today.  Related  fields,  such  as  adhesives,  abrasive  materials, 
sanding,  are  complete  fields,  in  which  methods  must  be  improved  to  reduce  labor,  to  do 
a better-quality  job,  to  have  greater  holding  power  in  adhesives  than  is  presently  avail- 
able today.  Technology  and  machine  design,  thoughts  and  ideas  to  relate  these  hand  meth- 
ods, which  are  still  being  used,  must  be  improved,  and  I think  it  is  in  the  schools  that  we 
must  start  getting  students  to  be  aware  of  the  situation* 

Outside  of  water  and  air  pollution,  housing  is  one  of  the  most  critical  problems  exist- 
ing in  our  country.  Government  statistics  indicate  there  is  a present  need  for  26  million 
homes  between  now  and  1978* 

The  fiimiture  industry  is  ripe  tor  change.  And  just  as  in  the  case  of  textiles,  an 
industry  that  was  marked  by  fragmentation  and  family  ownership  two  decides  ago,  the 
much-needed  transfusion  of  capital,  professional  man^  '^ement  and  national  marketing 
is  coming  from  the  outside.  Attracted  by  the  potential  of  an  under-exploited  industry  wi^ 
an  annual  growth  rate  of  more  than  6%  and  a predicted  market  of  over  7 billion  dollars  by 
1975,  a number  of  major  corporations  are  making  substantial  investments. 

Mohasco  Industries,  the  nation*s  largest  carpet  manufacturers,  has  bought  five 
furniture  companies  since  1963,  and  those  acquisitions  now  contribute  1/3  of  the  corpora- 
tion's $188  million  total  sales.  j ^ 

So  let  us  review,  once  again,  the  need  and  requirements  of  the  wood  and  wood  prod- 
ucts industry,  A revolution  in  woodworking  machinery  design  is  presently  taking  place. 
Machines  are  being  controlled  by  punch  cards  and  tap>e  control.  This  is  necessary  when 
you  have  multiple  stations  which  require  a great  deal  of  set-up  time.  By  merely  plac^g 
a tape  into  the  machine,  many  of  these  multi-purpose,  multi-function  machines  will  auto- 
matically adjust  to  their  related  positions,  so  It  is  merely  an  operator's  responsibility 
to  punch  the  button  and  feed  the  material  iiito  the  machines*  Thpe- controlled  routers  were 
non-existent  two  years  ago*  Today  they  are  one  of  the  key  machines  in  any  large  fumiture 
plant. 


edgeJbte";e%clfa?»  Icearias^  SlJhMaa'S  o-L'k  ^ood,  knowl- 

ments  along  these  lines,  whareby  wood  will  be  develop- 

water  jets  to  eliminate  excessive^ waste  such  at  i«  high-pressure 

form  of  sawdust.  More  substitutes  for  wood  are  produced  from  saws  in  the 

board,  hardboard.  chipboard Tnd  even  plasS  ^ including  particle- 

for  wood  and  there  never  will  be*  however  in  there  will  never  be  a substitute 

spent  by  individuals  in  hand  carvine  hand  tu^\"nS  it  laborious  hours  now 

will  be  replaced  by  plastic  iniection  mmiiHintT  ^fxr  routing  and  even  machine  routine 

turers  don't  like  to  Srth"s  coS^  woodworking  machinery  manufac-® 

greater  strides  in  research  deveSpment  ten  oT^^’  ourselves  for  not  taking 

the  point  where  we  have  recognized^  fact  tliat  w?m^f«/h®^®  reaching 

in  these  plants  to  work  with  machinerv  have  trained,  skilled  personnel 

problems  in  industry  today.  The  more  knowledcrp^M®  us  aware  of  the  existing 

greater  strides  we  will  make  towards  the  achT^vt?^  people  we  have  in  this  field,  the 
fessional  men  in  our  industry  We  need  vmir  hoin  Pr°“ 

Willing  to  help  you  in  any  way^Ce  ^ ^ aaaured  that  we  are 


Mr.  Schaick  is  sales  manager.  Metalist  Industries,  N ash -Be  1 1 -Cha  I loner  D 


ivision,  Oshkosh,  Wisconsin. 


Brick,  block,  mini-garagos; 
trout  porch  in  my  wood  shop 

Michoef  Roger  Lund 

the  new  assemvaneas. 

Who  teach  cannot  "stick  ouVheads  to  ttie  s^d"  and  disintegration.  We 

some  of  what  we  teach  is  old-fasSonirri  that 

tion  can  meet  the  "Challenge  of  the  *70’s"  area  of  educa- 

make  a case  in  ^oint:  T?i?eon^  ,4^  industrial  arts  teachers.  To 

the  foresight  to  see  the  developing  alienation  ttiat^s^  md^  *e  City  of  Minneapolis  had 
from  both  amdan.  a„d  teaebar.'’  hI 

to  a morrmra.SUl‘’S^^  todaman.al  changes  In  our  approach 

to  incIuS®*a‘’?S3an1  °ur  staadards  o(  the  past  and 

traditional  and  kept  the  best.  *Trial  and^err?^  nnriiU  ® logical  step.  We  combed  the 
the  "new",  the  "ri ‘levant’’.  ’ Patience  and  common  sense  determined 

has  streifgtoIned^oiir°progr^^  We^lr^morJ^Ls"?  ^®®^tng  in  the  day-to-day  reality 
structive  ends.  ^ ® resolved  to  try  harder  and  to  meet  con- 

The  shop  today  is  a "bee-hive"  nf  anHiHbsr  o’k.* 
to  the  mechanics  and  implementation  of  his  writer  will  not  go  into  detail  as 

the  activity.  implementation  .of  his  program  but  rather  report  a brief  survey  of 

Note:  ^is  mixture  is  easily  pulverized  and  reuSftfme^  a^nd 

roof  thaJ  is^rsteneS^to  ^ Porch 

screws,  the  materials  are  used  o 'er  Ld  o^  r.  ^ self-tapping 

Anot^er'^cTew^?  *"i"-g^rage  (24  x 36  inches). 

This  writer  has  developed  wha?  hi  ISle  "nallinl  garage  itself. 

cut  material  into  a jig  andTaUine  it  uo  Nn  n.??hf  ^ the 

Fi‘,e  years  and^  matVmttf  Lr^ages  Tale^®  ^ucoeaa. 

teacher.  ^ ^ garages  later,  we  find  that  success  is  still  the  best 
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hav  u, 

Challenging  the  70-s-'.  °”  ' ‘'>  flit  you  can  fell  a"y  eh^-^r'''' '”°«-  Th= 

,,  , ^ ‘h®  anthusiaem  in 

Mr.  Lu,kI  ,. aches  or  Nokocis  J„„ior  High  School  «• 

an  school,  M.nncopolit,  Minnesota. 


new  woodworfeing  technology 


tt®  ®W^^;J'’®P“^°®®o«Wetalfcietoenc  ‘'“™* 

learning  level,  morVem'w’M  aa^alhlng  more  InrereSn*^"  “ “®8^®'*®  "woodworlang’' 

.induatrlai  2„taor&  “"ad  "Wood  Tech- 

technoIogJ1orlrSa°te«L^^  At  Ci?n';veS 

at  \^krrensburg  is  ^ industrial  education  Cen^-f in  wSS 

tion  students  and  faculty  tWn  Aree-week  course  in  wood’  techn^^^  M^souri.  State  Collece 

" “«‘o?Sni  7; 

®*ateiSi^“p»^te^g » opgraTe  Z 

sping^TsS^**  farther  from  ^ *is  an  indusM-tnt 


a sequ'f St  "°™P-tentrsKce'"  One 

orSa*"^^^ 

-a-raSdrJSS-^^a^^  - 

to  approa7hZ%%Sem  "fo?|  to 

oTSfe^  *Sf 

S®  /.'wS^i^rlS,^  alaoTere'^’kfl' a ^ 

merc1Sl‘’tcVr<?^°f  ”>®»fW^Sr? K‘‘ot“r‘l'^^' 

oan  aealet  --V-  -.are  are  ® ~ iTSeS^~ 

Mr.  Pastorw  Is  a-ooclarad  vlrh  the  School  of  Forosrrv  u ■ 

ry,  Unnmwty  Missouri,  Columbfq. 
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New  woodworking  technology 

Gerald  D.  Cheek 

I would  like  to  quote  something  that  Frank  Lloyd  Wright  said: 

matex-al^/®  S^Wes  hiras^iclLtion  *with^^  humbly  intimate  of  aU 

sympathetic  to  his  touch  and  to  his  eye.  * ^ ^ 

of  it?1[wa]b?e ‘^qullities^®  wo<?d  another 

man  has  done,  even  upon  hhJl^if  — Frink  liIISh  w°t^t  ^P°n  it  than 

tecture:  Wood”.  The^rcS£rm;.7p?^^^^^^  “I"  Cause  of  Archi- 

toda3?"^®woSd  TSiy,®toS^^  happening  in  industrial  arts 

across  some  interesting  tides  of  ?nee^he«  aS  o ^ outrage.  I recendy  ran 

Woodworkers  Becoming  Extinct?"  to  woodworking  — "Are 

Industrial  Education  A^al ^ Wft' ut^^me Art?".  "Woodworkin|  A DyW 
get  the  impression  that  ta<5usW*  arm  ^wSw,°®T'’“ 

longer  a vital  area  m be  smSm  SsS^ a??  ft  iL°"  *f  “ is  no 

formed  this  impression.  This  is  very  sad  if  ®“™®  ^‘“'^tluals  have 

kept  industrial  arts  alive  aU  these  veaSimiS„rt,?^  ’ * ®“‘'  because  woodworking  has 

almost  half  of  the  fodustr  “ a*S  -=timateltha“t 

to  con'viSSfte'^^l  mafo^S  Tsmt“s‘^tn?‘""Vr 

heard  that  woodworking  is  overemXSd  educadon.  You  may  have 

the  other  areas  been  underem^hSteS?  irsmS^r"?  ^ ^ is:  Have 

make  others  look  better.  Many  have  built  their  nroavn^^o*?  down  one  area  in  order  to 

and  ^y  must  now  prove  the  Llidarity  ofthei?  pro^m  foundation. 

Industrial  arts ° teacher?  ^^e?ha?^”mS?  awakened  the  imagination  of  the 

Whether  you  agree  or  S^ag^fwfi?.  fhaT.  nMi  ® scrutinize  ouFcurriculum 

new  impetus  to  improve  our  offerSg??nd*?u?'D?SS^« 
individuals  have  taken  from  SSffevrconceS^ 

proportion.  Have  we  in  industrial  arts  lost  sltrhf  of  pieces  and  blown  them  out  of 

come  to  us?  Is  it  your  glowfeg  per^ona^ 

Industry  anc  to  build  someftlng?  ®is*^it  tru^^^t  student  s desire  to  Jeam  about 

emphasized?  It  should  be  used  as  a vehlcfe  S project  has.  been  over- 
reinforce it.  The  proiect  has  Uxxl  j carry  information  to  the  student  and  to 

which  the  project  was  made.  But  how  man?industrie?cf  P^^ogram  in 

from  products  they  did  not  manufa^re?  ^ How  mint  « name  that  make  a profit 

everything  from  books  and  lectures?  How  ««««  "aany  people  do  you  know  that  learned 
their  trade  by  corrsspond^ce?  craftsmen  are  there  who  have  learned 

In  oSter  ? ^ industry, 

are  studying  all  facets  of  Indasttv^ a similar  to  industry.  They 
better  than  in  the  woodwrrkl^shon?  can  you  teach  this 

itself  more  to  this  type  of  activity?  ^ other  material  has  the  properties  to  lend 

is  not  in  step  with  ve^^tei^t2^?°®^  woodworking 

cause  when  you  look  at  the  toteresting  but  a lime  bit  strange,  be- 

of  New  York  at  Syracuse,  in  19^  Srted  a^h  D^Dro^a'^^7  University 

tbe  University  of  Michigan  started  ?DrogrJ^^?‘w£iS®r^  technology,  in  1920, 

graduated  from  Syracuse  with  a technology.  In  1923,  James  Myer 

were  quite  different,  as  ^fpro^l^^^ls  wood  technol,  y.  These  programs 

started  by  a man  who  was  a bSoSst  T?ie*^Sw°"  anatomy  and  botany  and  was 
program  wap  baaaO  on  wooa  ^aa  l^rP^- 

v.9^  . 
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programs  throughout  the  country  and  Europe  have  united  with  all  phases  and  aspects  of 
wood.  I am  bringing  this  to  your  attention  because  some  Individuals  in  industrial  arts 
do  not  consider  wood  a technology.  Wood-centered  programs  probably  started  the  use  of 
the  word  "technology".  This  was  long  before  many  knew  how  to  spell  "technology",  and 
no  one  yet  has  satisfactorily  defined  iti  Many  of  our  critics  are  not  industrial  arts 
teachers  but  only  associated  with  industrial  arts.  I know  of  one  instance  in  a state  where 
^ machine  salesman  has  talked  school  officials  into  de-emphasizing  woodwork- 

ing in  order  to  emphasize  other  areas.  It  is  not  hard  to  understand  the  reason  he  did  this 
when  you  compare  the  price  of  woodworking  machinery  to  that  used  in  other  areas.  Why 
all  of  these  illustrations  on  what  has  happened  to  woodworking?  Again,  they  are  to  give 
examples  of  the  outrage  done  to  wood  and  to  those  who  teach  woodworking.  It  is  time  for 
woodworking  teachers  to  take  charge  of  their  programs  I It  is  time  for  you  to  take  charge, 
not  teachers  in  other  areas,  not  teachers  of  other  disciplines,  not  machinery  salesmen, 
not  the  state  supervisors,  and  not  the  college  professors.  Learn  the  new  woodworking 
technology  and  apply  it.  Make  your  program  as  versatile  as  It  should  be.  Relate  your 
program  to  industry  and  the  modem  society  in  which  we  live. 

I believe  that  woodworking  programs  in  general  have  resisted  change  and  are  now 
outdated.  This  Is  not  unicjue  with  woodworking,  as  many  of  the  other  areas  of  Industrial 
arts  are  still  using  the  manual  training  methods  of  teaching.  This  Is  not  a cure  but  merely 
an  excuse  and  should  not  be  accepted. 

Industrial  arts  is  divided  into  areas  that  represent  a certain  group  of  products  of 
industry  and/or  the  material  tiiat  an  industry  uses.  When  you  look  at  course  outlines  you 
see  that  we  are  teaching  a group  of  skills  using  certain  tools  and  machines.  The  course 
descriptions  read  like  a machinery  catalog.  Some  of  them  go  something  like  this:  The 
student  Is  introduced  to  various  woods,  woodworking  joints,  hand  tools  and  tlie  basic  wood- 
working machinery.  The  second  'bourse,  called  Woodworking  II,  is  a continuation  of 
Woodworking  I,  but  a more  in-depth  study.  Woodworking  III  is  a continuation  of  Wood- 
working II.  The  projects  made  are  pieces  of  furniture  made  of  solid  hardwoods.  Why 
don^t  we  have  subjects  In  carpentry,  cabinetmaking,  interchangeable  parts,  etc.?  Why 
don  t we  expand  our  curriculum  and  present  the  industry  more  thoroughly?  Why  do  we 
just  teach  about  solid  hardwoods  when  they  only  represent  about  ten  percent  of  the  wood 
used  in  this  country?  More  than  seventy  percent  of  our  annual  sawed  lumber  consumption, 
which  is  over  twenty-six  biUionMard  feet  of  lumber,  is  used  in  homes,  buUdings,  bridges, 
3II  of  where  load  and  shock  resistant  capacity  are  important.  Since  this  industry  is  such 
a large  part  of  woodworking,  doesn't  it  make  sense  that  carpentry  and  construction  should 
be  a part  of  our  program?  I recently  had  a reputable  contractor  as  a guest  speaker  at 
one  of  my  graduate  classes;  he  spoke  on  home  construction.  Alter  his  talk,  one  of  the 
teachers  asked  if  he  had  taken  Industrial  arts  woodworking;  and.  If  he  had,  did  it  help 
him?  The  teacher  was  shocked  with  the  answer.  The  contractor  had  taken  industrial 
arts  woodworking  in  high  school;  but  he  went  on  to  say  that  it  did  not  help  him,  had  in 
fact  hurt  him,  because  he  was  introduced  to  outdated  methods  of  ccnstrucfion  that  only 
related  to  fUmIture-makIng.  He  also  indicated  that  he  was  not  exposed  to  the  materials 
tl'.at  are  being  used  by  the  construction  Industry.  This  man  had  very  definite  opinions 
regarding  what  should  be  offered  In  high  school  and  one  of  them  was  a carpentry  or  con- 
struction course.  He  felt  that  this  would  be  most  beneficial,  not  only  to  him,  but  to  the 
consumer  or  the  future  homeowner.  We  should  have  courses  such  as  cabinet  and  fixture 
construction  which  are  more  practical  and  utilize  more  materials  like  plywood,  particle- 
board and  hardboard.  It  Is  important  that  our  students  understand  interchanging  of  parts 
and  tolerances.  Many  companies  producing  wood  products  are  holding  their  tolerances 
to  three  decimals.  The  old  adage,  "if  It  Is  within  a quarter  of  an  inch,  nail  It,"  is  no 
longer  acceptable  by  modem  woodworking  concerns.  Don't  you  think  by  doing  this  the  stu- 
dent would  be  mere  able  to  use  this  information  later  on  in  life?  Is  it  that  teachers  teach 
as  they  have  been  taught?  Are  colleges  and  universities  grinding  out  industrial  arts 
teachers  who  are  not  Informed  about  the  products  and  the  processes  of  the  woodworking 
industry?  ® 

Just  as  wood  teclmologists  have  known  for  many  years,  you  should  know  what  is 
wood  and  its  properties.  Without  knowing  these  properties  you  could  not  possibly  have 
the  foundation  for  your  program.  Wood  with  Its  exceptional  characteristics  which  make 
it  easy  to  work,  its  availability  and  Its  familiarity  puts  this  material  in  a position  where 
it  is  taken  for  granted.  The  trial-and-error  approach  which  has  been  taken  when  working 
with  wood  has  become  commonplace.  This  position  pUts  woodworking  at  a disadvantage 
when  compared  to  areas  using  other  materials.  Knowing  the  properties  of  wood  could 


»ay"l?de?elo^^a  woldw^^^  approach  to  a positive,  technical  and  rational 

?oT£; 

ne5e?  Le^lfand  dictionary  to  describe  a certain  color  to  someone  who  S 

describe  woods  by  the  type^o/gSS*  Ae'v  else.  We  also 

it  texture  and  figure?  B?  kno^S^^  s^irucm^^^ 

S?tairmoisrn^®S)nJ^^^  ?t“  c^S"^  ttw's'l?”^  why^w5^?d%1i?ufd  b^^ 

advantage  to  be  able  to  looratat^od  aS^eV^ta  “ 

determine  what  are  the  nrooer  tamr-intr  o«h  ^nat  caused  it?  You  cannot 

shop  or  locality  without  knowing  the  ^uScmreoTw^^  requirements  for  your  particular 

to  understand  why  one  woS  is  smWe  ^d  Z I knowing  this  you  will  be  able 

reasons  whv  one^wond  -i  another  rs  not.  You  can  determine  for  yourself 

bol?S  of  Ae^Z"e:^le“l\LXr  'li*  '“‘■V  °"« 

may  understand  the  mechZcIf  oZSSes  o*  vZf  v ® "-“od  you 

^?zron  “p"i“  r£  “£S“- 

fubja“ct”:r=s  sS?sZT^m”‘"Si"®  ““ 

Just  undT^sind  hZ  « opZZ  fte  ZafhliiZjZ^vZ?  “J®  ™^<=h?^8  °<  wood  or  do  tve 
wood  structure,  and  *e  meZaZal  1 ' know  how  the  tree  Is  grown, 

hardwoods,  softwoods  and  plywoods?  Itow  ^an  we  understand  the  grading  of 

Tills  aiihirf^nr  lea  aio^  i ^#.  ooas  / How  can  we  understand  seasoning  and  preservation? 

damale  i ZldhS  byleZZsZdZZy  ^ J^O-OOO-OOO  ™““Uy  d^o  lost  by 

certainly  concerned  with  S?s  "'ore  damage  than  by  fire,  and  we  are 

are  mS^of^wo^f  *'^y''°a?e'^ou  °af r cannot  underst^d  the  new  products  that 
glued  lamination,  veneeS  moulded  w^od?  Arin^^S'^*  particleboard,  hardboard,  paper, 
ing  industry?  Yes!  ThS^r irvi^oJ^c,-  ► tth'^se products  used  in  the  woodwork- 

dultS.  today  is  government  reported  that  the  fastest-growing  S- 

Why  are  you  afraid  of  residue  and  those  industries  connected  with  it. 

wood-plastic  combination  i^tewTll^^S^uMina^SK^®  anhydrous  ammonia  bending,  making 
you  wfiling  to  a'^eot^om^^^  moulding  fibers  and  mechanical  testing?  \4y  aren'l 

I really  Low  how  Industry?  ^Is  it  ^sslble 

are?  Is  it  possible  to  teach  voiir  properties  of  wood 

we  do  itot  see  the  fti  P^Perties  that  solid  woods  have?  Most  of  the  ttaie 

the  bov  an  “A*»  or  ht<^o  occur  after  the  project  leaves  our  shops.  Maybe  we  gave 

whence ^or  v>  Project  and  he»s  afraid  to  come  back  and  tell  you  tliat  It  fell  ala« 

pSLc«,Zom  ^ wSch  wTLvf^i  can^ly  ^ implementad'by  uZg  somi  o?L?,Z' 
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talked  about  making  our  programs  attractive  to  the  more  intelligent  student,  as  well  as 
to  the  average  and  the  bclow-average  student.  This  Is  also  a difficult  Job  without  under- 
standing wood.  We  have  talked  about  experimentation,  research,  spontaneous  learning, 
creative  thinking,  development  of  the  individual  human  potential,  where  the  action  Is,  rev; 
concepts  In  Industrial  arts  and  now  man,  society,  and  technology.  Can  you  offer  this  in 
your  program  without  knowing  what  the  new  woodworking  technology  is? 

1 have  tried  this  new  wood  technology.  I believe  in  it.  It  has  done  for  our  program 
what  It  can  do  for  yours.  It  can  give  you  direction  and  foresight.  It  wUl  help  you  develop 
and  understand  what  should  be  offered. 

Frank  Lloyd  Wright  also  said,  "We  may  use  wood  with  Intelligence,  only  If  we  under- 
stand wood." 


Mr.  Cheek  fi  on  the  faculty  ot  Konta*  Stote  College,  Pittsburg,  Kansas. 


Structure  of  wood,  as  related  to  wood  identification 


Albert  G,  Spencer 


There  are  three  methods  of  Identifying  wood — visually,  macroscoplcally  and  micro- 
scopically. The  visual  method  Is  most  often  used,  because  no  equipment  other  than  good 
eyesight  Is  required.  Macroscopic  Identification  Is  accomplished  by  the  use  of  a lOX 
hand  lens,  while  the  microscopic  method  requires  a microscope.  This  presentation 
deals  with  macroscopic  Identification  only;  however,  in  practice  the  Wsual  method  Is  often 
used  to  supplement  the  hand  lens  examination. 

All  methods  of  identification  are  basedon  the  appearance  of  wood,  the  characteristics 
of  which  are  determined  by  its  structure.  Thus,  an  understanding  of  the  basic  structure 
of  wood  Is  a very  necessary  part  of  the  Identification  process.  Since  macroscopic  Iden- 
tification requires  only  a lOX  magnification,  those  features  of  wood  visible  at  that  level 
will  be  of  most  concern  here. 

Before  the  structural  elements  of  wood  can  be  discussed.  It  is  necessary  to  point  out 
the  planes  of  reference  commonly  used  for  this  purpose.  The  top  of  a stump  or  the  end 
of  a log  provides  a view  of  die  transverse,  or  cross-sectional  plane  of  the  wood.  A log 
split  In  haU  shows  the  radial  plane,  while  the  face  of  a slab- sawn  board  la  the  tangential 
surface.  All  of  these  terms  may  appear  in  the  following  discussion,  althou^  the  trans- 
verse plare  is  by  far  the  most  Important  for  macroscopic  identification. 

The  bade  element  of  wood  structure  is  a cell.  Wood  Is  made  up  of  millions  and 
n:llllons  of  cells,  most  of  which  are  tubular  in  shape,  and  are  cemented  together  In  a 
honeycomb  fashion.  For  the  most  part,  the  Ijngth  of  an  Individual  cell  Is  many  times  as 
great  as  Its  diameter,  so  that  its  appearance  resembles  that  of  a fine  hair  about  one- 
seventh  of  an  inch  long. 

Most  wood  cells  are  not  readily*  distinguishable  with  a lOX  hand  lens,  but  their  orlen- 
tadon  and  arrangt  n'r.i  In  the  wood  produce  features  which  are  visible,  and  It  is  these 
features  that  are  Important  In  wood  Identification. 

Features  common  to  hardwoods  and  softwoods.  Although  the  basic  components  of  all 
woods  arj  the  same,  hardwoods  and  softwoods  differ  considerably  In  their  structure.  A 
cross-section  of  a log  shows  die  following  gross  features;  bark,  the  outermost  layer,  a 
protective  sheath  around  the  trunk;  sap  /ood.  a light-colored  layer  of  wood  which  is  the 
living  portion  of  the  wood;  heartwood.  generally  a darker- colored  layer  of  wood;  and  pith. 
a small  spongy  area  at  the  center  of  the  log. 

Another  feature  of  wood  which  Is  easily  noticed  la  a growtl;  ring,  which  is  the  layer 
of  wood  added  to  the  diameter  of  the  tree  trunk  each  year.  Each  growth  ring  is  made  up 
of  two  layers  of  wood:  a pox'ous  layer  made  up  of  thin- walled  cells  Is  called  springwood 
or  earlywood,  and  a more  dense  layer  composed  of  dilck-walled  cells  la  called  su.-nmer- 
wood  or  latewood.  Springwood  and  summezwood  are  quite  Important  in  the  identification 
of  softwoods., 


The  thin  lines  running  from  the  center  of  the  tree  outward  are  called  rays.  In  soft- 
woods, rays  very  thin  and  can  seldom  be  seen,  even  with  a lOX  hand  lens.  The  pat- 
tern formed  by  these  rays  on  the  redial  plane  of  hardwoods  (as  In  a quartersawn  board). 
In  the  tangential  plane  (as  in  aplain<^^i0a  toard),  is  a useful  feature  for  Identification, 

ER)C. 


Eealil^y  Imporant  for  rjiejdgngncaaon  of  hardwonri. 

ffifina.  which  are  Joined  end-'ro-endMforml^conthiuou?“B?^'^i^'^  called  veaael  aeg- 
When  a cross-sectional  cut  Is  made  on  wood  rhl  through  the  wood, 

and  arrangement  of  pores  are  imoortanr  rha^a,^  appear  as  small  holes.  TTie  size 

When  pores  are  concentrated  In  the  sprln^VTOd^anrt^  Identification  of  hardwoods. 

wood,  the  wood  Is  -said  to  be  rine  Mro.^  in  the  summer- 
less uniform  In  size  and  quite  evenly  dlstrlbumH  rhwi  hand,  the  pjcres  axe  more  or 

termed  diffuse  porpua.  jn  addition  there  are  growth  ring,  the  wood  Is 

extremes,  and  they  are  called  either  seml-rtn^  ^w-^^  ^ between  these  two 

Parenchyma.  Parenchyma  are  wold^ells  £h^^  !!  < gg^i-dlffuse  porous  woods, 
food  and  water.  Their  Importance  wood  primary  ftanctlon  Is  the  storage  of 

usually  Is  light-colored  aSd  Is  arrange^tn  charicre^Ts  parenchyma  tllsue 

If  the  parenchyma  tissue  surrounds  or  spots,  patches  or  lines. 

£aratracheal  parenchyma.  FbrenchymrfiL?^^  whi?h  /i'  ^''^nds  the  pores.  It  Is  called 
appears  in  shortbrokenlinesatrlghLngles  t^r^vs  ^s  with  the  pores,  but 

parenchyma.  Terminal  narenrh%na  appc^nro  rnn!}  metatracheal  or  apotracheal 

growth  rings.  ^ appears  as  a continuous,  whitish  line  between  the 

hardwoite.  ^^cs^have  sue?  lai^t  ^ are^stlnguishlng  features  of  many 

many  hardwoods  are  quite  smfS  a.^1  ^,^7  f ” called  oak- type  rays,  but  the  rays  of 

--  — "-^ceTthroSeV^^^^^^ 

which  ^parrtally'^r  “bloI:k^^  I»rM*'‘TWoi° “ =>T'sml-HIte  substance 

Peaces  impormnt  for  rhsa  iHo^aflcation  of  sofr^»e.r...  ^ tyloses. 

canai^®whlirip%ar°l7l^irSi2  0^00^^^^*^^^  softwoods  possess  resin 

streaks  on  the  other  surfaces.  The  size  m^r  and  ?rr  surface,  and  as  dark 

amo^  the  different  species,  so  these  are  usTftd  fS^mrJ  ^ canals  varies 

Transition  within  erowdi  wn^r  'A,  ® , * features  for  Identification. 

ff  thm- walled  ciUs.  a^d  g^er^V  aSlais^Ueh^^^^  ® growth  ring  is  made  up 

Is  made  up  of  thick- walled  cells.  If  the  chance  summerwood,  which 

to  the  thick-walled  cells  of  the  summ2?ti^S^*=  sprlngwood 

^angitlon  from  sprlngwood  to  summeT^pryj  On  t"'*  ^stinct,  there  Is  an  abrunt 

Is  gradual,  and  the  line  bet^eS^n^d^;^  to 

gradual  translrinn  from  sprlngwood  *to  Indistinct,  there  Is  a 

Important  consideration  In  the  Identification  of  softwood^^  nature  of  the  transition  Is  an 
Amount  of  aummerwrwi  width  of  the 

considerably  in  softwoods.  'Some,  suSi  i^roufttm  summerwood  varies 

of  summerwood,  whlleothers,  such  as  sugar  nine  ® outstanding  band 

Conclusion,  This  discussion  of  Sfe  sSemre  summerwood. 

hensive,  but  It  does  Indicate  those  feTtfirir^^f^I  .5?  meant  to  be  compre- 

order  to  Identify  wood  auccessftiUy  with  a hand  len?Sid  familiar  in 

Mr.  Sp.„c,  1.  w,  ,1,,  faculq,  o,  e„n,„  K,„h,cky  Unlvnliy,  Rlcha.o„d,  K,nH,d,y. 

Procedures  for  identifying  wood  by  the 
use  of  the  hand  lens  and  key 
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to  work  intelligently  with  a material,  they  must  be  able  to  identify  it.  Consider  for  a 
moment  the  general  wood  Identification  techniques.  Basically  wood  identification  can  be 
broken  down  into  three  levels: 

(1)  The  unaided  eye  (gross  features  of  wood) 

(2)  Macroidentlficatlon  (lOx  - 20x  hand  lens) 

(3)  Microidentification  (above  20x  - microscope) 

All  persons  who  work  with  wood  are  familiar  witii  the  first  identification  level,  the 
unaided  eye.  This  method  relies  entirely  upon  the  gross  features  of  wood,  such  as  color, 
grain  pattern,  odor,  hardness,  weight  and  sometimes  even  taste.  With  experience,  wood- 
workers can  learn  to  identify  a number  of  wood  species  by  this  technique  alone.  It  is 
the  easiest  of  the  three  levels  in  terms  t . complexity  but  is  limited  in  terms  of  accuracy 
and  the  number  of  species. 

The  most  accurate  and  also  the  most  complex  identification  technique  is  micro- 
identification,  level  number  three.  This  technique  is  us^.d  to  Identify  woods  by  their  micro- 
structure. It  requires  the  use  of  a microscope  and  a thorough  technical  background  in 
the  minute  structural  characteristics  of  wood.  This  level  of  identification  is  sometimes 
used  to  verify  identifications  made  by  the  other  two  techniques  but  is  probably  beyond  the 
scope  of  most  industrial  arts  programs. 

The  second  identification  level  utilizes  both  the  gross  features  of  wood,  as  seen  with 
the  naked  eye,  and  structural  features  rot  normally  visible  witli  the  naked  eye.  It  would 
rank  second  in  terms  of  complexity  and  accuracy.  Macroldentifica.ion  is  not  new.  It 
has  been  utilized  for  several  years  by  wood  scientists  Interested  in  the  quick,  accurate 
Identification  of  a wood  specimen.  Only  recently,  however,  has  it  been  utilized  to  any 
extent  by  industrial  arts  teachers. 

Macro  wood  identification  is  a relatively  slmpl  : letlj-  ;ae  to  learn,  pro’dded  you 
have  a basic  understanding  of  wood  structure  and  some,  sii  toie  equipment.  Briefly,  the 
technique  involves  viewing  a prepared  wood  sample  thn  igh  a lOx  magnifying  glass  and 
following  the  wood’s  characteristics  through  a written  macro  wood  identification  key. 

Wood  samples  and  their  preparation.  Before  you  can  identify  a wood,  you  must  first 
have  a sample  to  identify.  Wood  samples  may  be  purchased  or  individually  collected. 
It  is  usually  desirable  to  purchase  a set  of  known  wood  samples  to  aid  in  verifying  later 
Identifications. 

It  is  best  to  start  learning  macro  wood  identification  with  known  woods  which  are 
relatively  common  to  your  ge  r.  aphlc  region.  A set  of  10  or  15  wood  species  would  be 
about  right  to  begin  with.  The  size  of  the  wood  samples  is  up  to  you;  however,  a piece 
3/4  X 2 X 3 inches  is  convenient  to  handle  and  store.  It  is  also  desirable  that  the  samples 
collected  contain  both  heartwood  and  sapwood,  but  this  is  not  always  possible  to  achieve. 

After  the  samples  have  been  secured,  they  must  be  carefully  prepared  for  identifi- 
cation. Since  most  of  the  observations  arc  made  on  the  transverse  section,  it  is  abso- 
lutely necessary  that  a portion  of  the  end  grain  on  the  wood  sample  be  cleanly  cut.  It  may 
also  be  necessary  to  make  small  cuts  on  the  radial  and  tangential  surfaces.  The  simplest 
tool  to  use  for  making  these  cuts  is  a sharp  pocket  knife.  A light,  quick,  shearing  cut  at  a 
slight  angle  is  best  for  preparing  samples.  Only  a small  section  of  the  end  grain  need 
be  prepared  for  viewing.  Usually  a cut  across  two  or  three  annual  rings  is  sufficient. 
The  quality  of  the  cut  is  all-important.  Poor  cuts  .xl  hide  the  wood’s  structural  charac- 
terisdes  and  make  identification  Impossible. 

The  hand  lens  and  its  use.  TTiere  are  a number  of  manufacturers  and  suppliers  of 
hand  magnifying  glasses.  Select  the  best  lens  that  you  can  afford.  The  hand  lens  should 
be  at  least  lOx,  because  almost  all  of  the  hand  lens  identification  keys  are  written  for 
this  level  of  magnification.  Using  the  hand  lens  correctly  is  lm{x>rtant.  The  lens  should 
be  held  close  to  the  eye  and  the  sample  moved  into  focus.  Good  lighting  is  also  essential. 
Light  brings  out  some  of  the  hard-to-see  structural  features  of  wood.  Sunlight  is  best, 
but  a small  high- intensity  lamp  is  ideal  for  inside  work.  With  this  type  of  lamp  the  light 
can  be  directed  on  the  surface  being  observed. 

When  viewing  a wood  sample,  make  observations  both  on  dry  and  wot  wood.  Wetting 
the  surface  will  sometimes  make  structural  features  moreea<-  ily  seen.  This  can  be  done 
by  simply  moistening  your  finger  tip  and  touching  it  to  the  wood  sample. 

The identification  key  and  its  use.  After  the  sample  is  prepared,  the  next  logical 

step  is  to  identify  it.  An  identification  key  should  be  used  at  this  point.  A key  is  a written 
deductive  device  by  which  woods  can  be  Identified  by  the  process  of  elimination.  The  same 
idea  is  also  utilized  by  scientists  in  the  identification  of  plants  and  rocks. 

All  identification  keys  are  restrictive  in  some  manner.  Their  limitations  are  usually 
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indicated  by  their  title.  For  example,  one  key  is  entitled:  Key  for  The  Identificatloti  r.f 

° United  States.  This  key  is  limited  to  6n  cp'e'ciL  of 

wood  which  are  native  to  the  United  States  and  are  considered  to  be  of  commercial  fm- 
po«ance.  Larger  keys  such  as  the  one  contained  in  Wood  Technolocry.  Vnl.  T ^^rl 

DeZeeus  may  serve  as  a basis  for  the  development  5f^our  owiTlS^  ’ 

4 ^®nti^icatlon  process,  examine  a statement  in  the  key  and  either  accent  ir  ov 

reject  xt.  The  beginning  of  an  identification  key  is  illustrated  In  F^imre  1 Fire?rhe  wooJ 
must  be  classified  as  either  a hardwood  or  a softwool  iheo  theXecl^^ 
into  one  of  the  four  types  of  hardwoods  and  softwoods,  resinous  or  nonresinous  softwood 

o!  S!e1tSrfri“fd?n™^^  are  "rectrmvSus'sSS’ns 

next  statement  ns  directed,  until"  the^\^^T/^Jkient*fed^^The^ldenidffca^°*^^f^  ^ 
maX^to"”.'  antll  aldStl  veimcaSon'is^ade 

made  m known  samples  of  the  wood  if  they  are  available,  or  a studv  of  detailed  Hefacvtr> 
tions  of  ^e  species  may  be  made  to  verify'the  identification.  ^ ^ descrip- 

Wood  is  a fascinating  material,  and  the  Identification  of  wood  is  Indeed  challencrXnfr 
Accuracy  only  comes  with  experience,  but  wood  Identification  becomes 
and  more  precise  after  mastering  the  microidentification  technique  interesting 

Mr,  PiUman  Is  on  the  faculty  at  Western  Kentucky  University,  Bowling  Green,  Kentucky. 
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special  education 


Teaching  the  gifted — the  industrial 
arts  reseeirch  laboratory 


velop'ing  PaoSf  and^of  arts  we  are  de- 

nteeta 

I believe  the  work  published  by  Dr  Charfes  B^ah^^rf  rh^°p-^K°  group,  but 

NEAJoutBal  best  states  the  chVracterTsdJs  lnd*shi?lh^  ® February,  1961,  issue  of  the 
makes  the  following  statement:  is^cs  and  shall  be  my  basxS  for  criteria.  Dr.  Bish 

talented  chEdr^r^Most  Aese^^sm  ^ variety  of  combinations,  in 

data  efficiently,  reasorclearS  and  organize 

concepts.  As  a Sle,  ftey  a^e  ^ abstract 

reading  skills,*'  verage  in  the:r  use  of  vocabulary  and  in 

the  student  for  ac<Tepmnc*e  ^Into^th^ProiCTam^an^  interview 

receiving  recommendations  from^^hls  cSinTel^r  The^«mH'^^”®  personal  records  and 
group  that  make  application  Let  us  also  u selected  from  a total 

i^a_  variety  of  c^binations.  ^nd  many  maJTb^Wdd^^^  characteristics  are  found 
show  potential— that  can  be  helped  bySe  Srocrmn  7 select  those  that 

Si  SI  “ ^ 

S SSrir  """  " “• 

such  strengths  in  mind  *'  These  aMHHo*a  we  must  teach  with 

When  the  risearch  "aS^ato^waa  de«£,?ed  to  .S«  8“'®“  reeognired 

TOe1?r«  ?f  M^yfanS."^ 

the  students  must  "not  be  forever'iockrt  develop  this  abUity 

confined  to  a single  classroom,  but^aSier  routine,  nor 

or  requl-ed  interdisciplinary  functions  a?  a?e  fo?J.t5^f  laboratory,  be  allowed 

and  freedom  of  movement.  cSc^Ldof  the  ro^^rtnS  fn^  • pursuit  of  research, 

time  for  sclence-the  gifted  smd7n^  H o'clock 

tlons  and  begin  to  become  involved  associations  and  interrela- 

capable  of  using  at  that  time  5 his  dtvelSSment  ^^franf  community  as  he  is 

community.  veiopment  -from  the  local  community  to  the  world 

ererSl^i^if^e;dW."iS? 

critical  evaluation  of  facts  and  arguments  *rou^h  tbe  s^^^^  continuous  exercise  in  the 
students  questioning  the  procedure  the  faere^fhJ^  student- run  seminars  that  have  the 
any  one  activity  thafshows^^he  growth over 

in  the  seminar.  Th.w  b^^come  ver^v  „Slnr  oV^  over  the  year  it  is  their  performance 
probing  questions.  It  is  also  part  o7th^?^Ltefoii?em  m®i  ^ problem  and  asking 

sessions,  knowing  that  it  will  helo  them  bv  forward  to  the  questioning 

they  can  then  correct.  ^ ^ pinpointing  weak  areas  in  their  work  which 

Can  Siis  strength  be^  de^Stoped  o'?*  stLngdienS^ta”?ioclFsm^^  thought, 

approach  or  does  it  requir?  openeSdeSs^^^lT 

O X'' 
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students  in  the  research  laboratory  choose  their  problems  of  study,  they  develop  their 
test  apparatus,  they  are  as  current  as  the  latest  idea  published  in  the  latest  issue  of  any 
magazine  or  journal. 

The  fourth  ability  - to  reason  comple.x  problems  thi'ough.  How  does  the  reasoning  of 
complex  problems  occur?  Can  it  be  putimo  a time  scnedule?  Do  we  allow  two  weeks  for 
reasoning  or  do  we  offer  a freedom  of  pursuit  by  the  student?  In  the  research  laboratory 
there  are  no  time  limits  set  on  the  problems  under  study.  It  has  happened  that  students 
have  sat  for  weeks  thinking  and  then  with  great  joy  announced  they  had  the  answer-  It  is 
also  true  some  have  - sat  for  weeks  and  not  found  the  answer- -but  they  had  the  chance  to 
do  so.  Is  it  always  necessary  to  find  the  answer  before  we  can  say  we  have  learned  some- 
thing? The  gifted  students  have  expressed  their  appreciation  of  being  able  to  investigate 
to  the  depth  they  desired  and  not  give  a problem  a hit-or-miss  approach  sometimes 
necessary  when  tlie  project  is  due  on  Friday,  3 o'clock,  ready  or  not. 

The  fifth  ability  — to  understand  other  situations,  other  times  and  other  people;  to  be 
less  bound  by  one's  own  peculiar  environmental  settings.  To  develop  and  screnccthen  this 
ability  the  program  must  offer  opportunity  for  the  child  to  work  not  oasslvely  as  through 
books  alone  but  actively  as  through  interviews  with  leading  authvorltles  in  their  field  of 
study,  by  telephone  conversations,  letters  and  personal  contact,  so  that  their  environ- 
mental settings  are  expanded  and  true  life  work  situations  can  be  understood.  How  much 
greater  is  the  appreciation  of  delicate  measurements  when  it  is  observed  at  a science 
center  or  bureau  of  standards,  when  it  is  related  to  tlieir  problem  and  they  are  there. 
How  much  more  respect  will  they  have  for  the  white  laboratory  coat  of  a technician  when 
having  the  opportunity  to  work  with  a technician  on  laser  alignment.  These  are  activities 
that  can  and  do  occur  in  the  research  laboratory.  They  are  activities  that  happen  to  people 
who  can  profit  the  most  from  them  because  of  their  particular  abilities. 

By  this  time  you  should  be  beginning  to  formulate  a picture  of  the  program  in  your 
mind.  You  will  find  it  is  not  a content  course  but  a function  program.  TTie  student's  in- 
herent abilities  are  being  probed,  exercised,  strengthened  and  developed.  He  is  not  being 
directed  as  to  what  to  learn,  but  given  a greater  value  on  the  how  to  learn,  which  will 
equip  him  for  his  academic  future  as  well  as  for  the  predicted  drama  of  rapid  technological 
change  in  which  he  must  play  a part.  It  is  a program  based  upon  contemporary  society 
and  upon  the  needs,  interests  and  motivations  of  the  future  citizen.  The  program  makes 
available  industrial  arts  tools,  equipment  and  materials  with  which  the  student  can  test 
and  evaluate  products,  processes,  materials  and  ideas  applying  scientific  theories  and 
procedures.  In  this  experience  the  student  selects  a problem  of  Interest  to  himself  that 
can  be  solved  through  experimentation.  He  then  outlines  the  problem  and  proceeds  to 
determine  the  necessary  approach  to  obtain  valid  results  and  the  necessary  apparatus  to 
perform  his  tests.  Research  into  the  areas  of  science  involved  are  a part  of  expected 
procedure.  The  data  is  checked  and  conclusions  are  formed.  The  final  results  are  put 
into  proper  written  form  and  orally  presented  in  a formal  seminar.  We  have  now  expressed 
the  research  laboratory  in  the  simplest  form.  Visitors  have  asked,  "How  do  you  get 
them  to  the  level  of  achievement  that  we  observe?"  My  answer  — I show  them  how  to 
approach  a problem,  how  to  find  answers,  how  to  organize  and  then  get  out  of  their  way. 
The  responsibility  of  subject  selection  and  depth  of  study  is  placed  upon  the  student.  His 
goal  is  to  become  an  authority  in  the  field  he  is  studying. 

Each  student,  at  the  beginning  of  the  course,  receives  a list  of  educational  values. 
These  values  are  part  of  each  evaluation  that  is  given  the  student  in  the  form  of  individual 
conferences.  He  knows  his  direction  and  he  evaluates  his  progress  toward  that  goal.  The 
goals  are: 

(1)  To  develop  an  appreciation  of  the  scientific  approach  to  problem  solving. 

(2)  To  develop  a fuller  understanding  in  the  area  of  Industrial  research. 

(3)  To  offer  a meaningful  program  through  which  to  teach  tools,  processes  and  mate- 
rials. 

(4)  To  stimulate  pupil  interest  in  higher-level  laboratory  activities. 

(5)  To  provide  exploratory  experiences  of  value  to  the  student  in  his  selection  of  a 
vocation  as  well  as  avocational  pursuits. 

(6)  To  develop  the  student  with  respect  to  satisfying  his  owr  curiosity,  developing 
self-reliance,  and  ability  to  do  critical  and  analytical  thinking. 

(7)  To  increase  the  individual's  understanding  and  abilities  in  the  area  of  consumer 
activities, 

(8)  To  develop  in  the  student  a feeling  of  creativity  and  satisfaction. 

I believe  liiat  the  relationship  between  our  stated  educational  values  found  in  the 


program  and  the  ability  strengths  of  the  gifted  as  stated  earlier  are  obvious  and  do  not 
need  further  comment. 

There  is  an  area  we  must  not  overlook  and  it  is  important  to  all  students,  not  just  the 
gifted.  It  is  the  area  of  motivation.  Jack  R.  Frymier,  in  a recent  article,  “Motivatinff 
Students  to  Learn",  published  by  NBA,  states:  ^ 

‘‘What  is  motivation?  In  general  terms,  it  is  that  which  gives  both  direction  and 
intensity  to  human  behavior.  Research  reveals  that  students  whose  desire  to 
learn  in  school  is  positive  in  nature  and  optimal  in  level  differ  in  at  least  four 
ways  from  those  whose  motivation  is  less  desirable:  self-concept,  values,  orien- 
tation toward  time,  and  openness  to  experience." 

Much  couldbe  saidon  each  point  in  which  the  motivated  differ  from  the  less-motivated, 
but  consider  self-image- -the  gifted  child  can  become  so  advanced  in  a subject  that  he  can 
no  longer  find  communication  with  his  peers.  He  begins  to  feel  different,  odd,  and  his 
suffers.  Now  place  him  in  a program  in  which  mastery  of  a field  is  the  norm 
and  wi^  a group  that  speaks  ‘his  language'  and  pursues  the  same  goals.  What  happens  to 
his  self-image  now?  If  in  his  work  in  this  program  college  professors  listen  to  his  ques- 
nons  and  give  him  help,  if  a representative  from  industry  visits  him- -what  does  this  do 
for  his  iniage?  He  becomes  a person  who  is  important,  can  do,  is  competent.  All  this 
and  more  happens  in  the  research  program. 

The  motivated  value  the  abstract- -think  of  the  motivation  when  the  problems  are 
chosen  by  the  individual  himself  and  can  be  as  abstract  in  theory  as  the  student  wants’  but 
even  more  important,  he  translates  that  abstract  into  the  concrete  by  experimentation, 
conclusions  and  explanation. 

The  motivated  show  orientation  toward  time,  particularly  lack  of  fear  for  the  future. 
Is  any  program  more  geared  to  the  future  than  research?  The  student  appreciates  the 
past  to  establish  the  basis  for  his  work  and  finds  answers  in  the  present  while  projecting 
his  work  into  the  future.  Thus  we  meet  another  motivational  guide. 

ff  fourth  guide  — an  openness  to  experiences.  Think  of  the  many  varied  experiences 

offered  the  research  smdent  that  have  been  m ^ntioned  already,  not  just  in  the  classroom 
but  in  the  total  community.  As  part  of  the  program  many  experiences  are  required  that 
build  upon  past  experience  but  lead  to  new  experiences,  thus  emphasizing  the  motivation. 

THE  PROGRAM  IN  REVIEW  - 

It  is  restricted  - students  must  apply  - required  to  have  an  interview  - limited  num- 
ber accepted. 

Once  accepted,  each  student  receives:  whiu  laboratory  coat  - ID  card  - clip  board  - 
privileges: 

to  work  throughout  the  school,  not  just  in  one  classroom 
to  work  in  library  anytime  of  the  day  they  a * free 
to  take  all-day  field  trips  individually  or  •-  group 
to  use  school  phone  to  call  specialist  or  obtain  materials 
to  use  school  stationery  and  typewriters  (school  pays  postage) 
to  invite  specialists  or  interested  people  to  visit  them 
The  student  receives  - explanation  of  goals,  guides  for  scientific  method  for  written 
and  oral  reports  - evaluations  - the  expectations  are  set  high.  Written  and  oral  re- 
ports are  required.  Seminars  are  utilized.  Visitors  from  within  the  school  and 
community  are  encouraged. 

I hope  you  have  noted  we  have  created  an  atmosphere  - a place  of  work  and  achieve- 
ment- a place  for  success  or  failure  taken  in  stride  and  in  the  perspective  of  what  educa- 
tion  is  all  about.  Too  often  we  think  of  the  gifted  child  as  not  having  problems,  but  the 
simple  use  of  the  telephone  can  be  an  obstacle  to  him.  We  think  using  a telephone  is  second 
namre  to  the  teen-ager,  but  calling  a university  or  government  agency  or  an  authority  in 
industry  is  different  from  calling  your  girl  friend  or  buddy.  Writing  a letter  is  old  stuff— 
it  s required  in  many  of  his  educational  exercises — but  a letter  that  asks  for  material  or 
information  upon  which  the  accomplishment  of  his  project  depends  puts  a different  em- 
phasis on  the  procedure. 

They  do  like  independence.  One  example;  A student  teacher  was  helping  one  of  my 
students  and  was  taking  more  time  and  doing  more  work  for  the  student  than  the  student 
thought  necessary.  The  student  in  effect  told  him,  "All  right,  you've  shown  me,  now  get 
out  of  the  way.  I’d  rather  do  it  myself,"  This  is  typical  of  their  drive.  Many  of  these 
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gifted  students  have  retumed  from  high  school  and  college  just  to  thank  me  for  the  pro- 
gram. They  have  indicated  it  was  one  of  the  bqst  e;-cperiences  they  had,  that  it  had  really 
helped  prepare  them  because  it  showed  them  how  to  approach  a problem,  to  get  information, 
to  be  critical.  It  also  showed  what  really  had  value — not  the  grade  but  the  learning.  One 
young  lady  was  so  thrilled  that  she  hadbeen  able  to  help  her  sister  in  college  with  proce- 
dure to  follow,  where  and  how  to  obtain  information. 

Year  after  year  the  students  express  amazement  at  how  complicated  and  how  much 
niore  work  is  really  involved  in  their  topics.  What  they  thought  could  be  accomplished  in 
six  weeks  may  take  eighteen  to  thirty.  It  seems  our  capacity  to  produce  many  goods 
rapidly  ig  leaving  some  incorrect  impressic  with  our  youth.  TTie  students  also  appre- 
ciate being  able  to  discuss  their  evaluation^  with  the  instructor.  They  like  being  a part 
of  the  planning.  They  like  someone  having  confidence  in  them.  There  was  an  article  in 
the  Reader's  Digest.  February,  1969,  Self-Fulfilling  Prophecy  - A Key  to  Success.  Gen- 
erally it  states  that  people  live  up  to  the  faith  and  expectations  you  have  in  them.  My 
students  have  not  let  me  down.  Some  decisions  have  had  to  be  made  on  the  basis  of  faith 
in  them,  faith  plus  knowing  each  student's  weaknesses  and  strengths.  I have  received 
communications  from  industries  and  government  agencies  indicating  the  danger  and  ques- 
tioning the  wisdom  of  permitting  a junior  high  student  to  pursue  the  work.  It  was  then 
necessary  to  decide- -tell  the  student  it  was  not  in  his  ability  or  have  him  look  at  the 
letters,  evaluate  their  message  and  proceed  if  he  wished,  1 have  never  been  sorry  for 
permitting  them  to  continue.  Occasionally  I will  talk  with  them  in  terms  of  the  following 
formulas,  not  reaching  any  one  conclusion  but  giving  them  something  to  think  about. 

Formula  for  course  accomplishment 
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new 

learning 
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satisfaction 

knowledge 

grade 


Time  taken 
to  do  work 

Quality  of 
finished  job 

T 

Little  time 
will  not 
lift  great 
quality 
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fulcrum 

placement? 

zs 

Long  time 
should  make 
exceptional 
quality 

Now  you  have  heard  what  I do  with  the  gifted  in  my  program.  Remember  the  gifted 
may  have  the  potential  but  as  in  most  development  he  needs  the  exercise  to  develop.  What 
I try  to  do  is  give  him  the  exercise  environment  and  the  exercise  tools  that  fit  his  peculiar 
needs. 

It  occurs  to  me  that  you  who  came  to  the  convention  "^nd  are  here  now  fit  the  descrip- 
tion of  the  talented:  you  have  shown  interest,  you  seek  new  experiences,  you  reason 

through  problems.  Since  you  are  gifted,  I would  like  to  share  an  article  widi  you  and  raise 
some  questions.  The  article  is  “Future  Shock",  by  Alvin  Toffler.  It  was  published  in  the 
January  and  February,  1970,  issues  of  Playboy  magazine.  Mr.  Toffler 's  main  theme  is 
change  and  if  man  can  adapt.  There  is  much  of  interest  to  industrial  arts  people  in  the 
article,  and  I strongly  recommend  you  read  it.  I will  quote  a few  eye-openers: 

“In  the  decades  Immediately  ahead,  we  face  a torrent  of  change  ....  This  is 
the  prospect  man  now  faces.  For  a new  society  - superindusti'lal,  fast-paced, 
fragmented,  filled  with  bizarre  styles  and  customs — is  erupting  in  our  midst. 

It  has  been  observed,  forey^mple,  that  if  the  past  50,000  years  of  man's  existence 
were  divided  into  lifetimes  of  approximately  62  years  each,  there  have  been  about 
800  such  lifetimes.  Of  these  800,  fully  650  wer'*  spent  in  cavss.  Only  during  the 
past  70  lifetimes  has  it  been  possible  to  communicate  effectively  from  one  life- 
time to  another  - as  writing  made  it  possible  to  do.  Only  during  the  past  six 
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i'Sert-oSwl  S maasura'me  v 

two  has  anyone  anywhere  used  an  electric  motor*^ 

of  all  the  material  goods  we  use  Haiu,  ^ ^ overwhelming  majority 

the  800th  lifetime.  ^ have  been  developed  within  the  present, 

the  total  output  of  ^ods^  and^service^in^the^adva'^^^*^^  ^ doubling  of 

years  - and  the  doubling  times  a?J  shrinks  societies  about  every  15 

Ing  his  'teens  in  any  of  the^  soc^Itie? is  HrIV  means  that  the  child  reach- 
of  everything  newly^an-made  as  his  nirenro^^^^  suri^unded  by  twice  as  much 

It  means  thatby  the  time  m^v^teLaLr^^^^^^^  infant. 

will  have  occurred.  Within ^a  70-ve^  the  age  o.  30,  a second  doubling 

take  place — meaning  ainee  lifetime,  perhaps  five  such  doublings  will 

individual  reaches  old  a se  mS  are  compounded,  that  by  the  time  the 

as  much  as  when  Se  was  bo^^"^  ^ producing  32  times 

that  great  gthwllng  engine  of 
been  radical!-  reduced  This  is  a srHkfn^HiS  ^ concept  and  practical  use  has 
ancestors.  In  1836,  a machine  was  invented  u “^^^selves  and  our 

sheaves  and  poured  grain  into  sacks  threshed,  tied  straw  into 

nology  at  least  20  years  old  at  the  tim^=  was  itself  based  on  tech- 

the  I930's,  that  suTa  Combine  was“?«iuy 

for  a typewriter  was  issu#»h  in  i-7i^  u.  ► ^ marKetea.  oie  first  English  patent 

wrIterT  became  cptnmerctaUy  ^ 5f“  hlfore  type- 

motor  to  be  applied  33  vears  fnr-  rho  * * * * ^*-  ^ok  65  years  for  the  electric 

tube;  it  took  o£y  10  years  lofme  tube  and  18  years  for  the  X-raJ 

for  the  transistor  and  the  solar  batterv  radar  and  only  three 

three  decades  about  the  nature  of  livincr^oi  V hat  has  been  leameo  in  the  last 

comparable  period  of  scientific  dlscoveiw  ^ knowledge  any 

Government  ^alone  genlratef  ove^  S mankind.  The  US 

articles,  books  and  paoers  On  a wo^^S  450,000 

merature  mounts  at  a rate  of  some  60,000,(foOpf|es^a  ^^ear^^^”’^To  m 
the  term  technology  coniures  im  ® ^ ' To  most  people, 

machines.  Perhaps  th.^  classic  svmb^f  nf  and  clanking 

createu  by  Henry  Ford  half  a cLturvago  ^ assembly  line 

been  inadequate  - indeed  misle-’^n^  °*  V V sj^bol,  however,  has  always 

than  factories  and  mSe^  q • ^venH^  has  always  been  moJe 

Ages  led  to  major  chaSgS  to  alricuWa?^  hi  the  Middle 

logical  advance  as  the  invJntimi  ofrh^^R^  ^ methods  and  was  as  much  a techno- 
over,  technology  Bessemer  furnace  centuries  later.  More- 

not  be  necessary  to  apply  them  It  inclu^^'  machines  that  may  or  may 

occur,  ways  to  breed  f includco  ways  to  make  chemical  reactions 

hlstoiV.  T?e  Vs^ixSf  o/tec^^^^^^  theaters,  count  votes  or  teaS? 

the  most  advanced  technological  procS^eJ  more  misleading  today,  when 

lines  or  open  hearths  And  t-iS  If  ® carried  out  far  from  assembly 

to  carry  otostaple  ^eorriiJii  organization  of  armies  of  niej 

symbol?  of  anachronism.  It  is  time  for  ou? 

nology  Itself."  change-to  catch  up  with  the  fantastic  changes  to  tech- 

I canS^I  Se‘'far*er ® ^ t Mft  such  facts 

TotOer-s  work,  where  obtained  and  read.  But  if  we  accept  Mr. 

called  my  program  innovative Innovative  recently  as  this  year  they 

or  Incorrect  as  an  example  of  tectaoloCT  and  we^MelftJi outdated 
plain  industry  and  technology,  what  will  ?be  in^n  classroom  today  to  ex- 

for  change?  What  are  weaving  our  students  to^hXfd  doing  to  prepare 

the  ability  to  accept  change  to  ad^ot  to?t  m changing  facts  or 

future  or  fear  of  it?  You- -we are  resnnnsihiJ  / fJ  giving  them  a place  in  the 

lem?  ® responsible  for  the  answers.  Do  we  accept  the  prob- 

Mr.  Keeny  leaches  al  the  Monigomery  Hills  Junior  High  School,  Silver  Spring,  Maryland. 
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Iixdustrid.1  d.rts  for  th.0  spocis.!  ©ducation  studont 


Herman  Cecil  Wilson 

presence  here  indicates  to  me  that  you  are  concerned  about  industrial  arts  for 
education  smdent.  We  share  this  concern;  in  fact,  we  feel  industrial  arts  is  a 
shiden^te  school  curriculum  and  should  be  made  available  to  all 

We  realize  that  special  education  is  a broad  term;  however,  for  our  purpose  we  will 
refer  to  the  edu cable  mentally  retarded,  frequently  called  EMR.  In  general,  IQ  range 
for  the  EMR  students  runs  from  50  to  75.  It  is  estimated  that  three  percent  of  the  popu- 
lation (4-1/2  million)  are  considered  educable  mentally  retarded. 

Since  a child  is  bom  with  very  few  natural  interests,  it  is  his  environment  that  actually 
produces  enthusiasm  to  work  toward  r particular  goal.  There  must  also  be  present  a 
certain  degree  of  ability,  and  the  opportunity  to  use  this  ability  successfully  must  be  pro- 
vided  in  order  that  the  child  gain  satisfaction  which  leads  to  confidence.  No  one  will  dis- 
agree  that  constant  failure  only  increases  frustration  and  generateg  growth  of  the  "I  don’t 

care  attitude.  Industrial  arts  can  play  a significant  role  in  the  education  of  the  slow 
leamer. 

We  cannot  be  concerned  with  the  learning  of  facts  from  a book;  we  must  attempt  as  a 
long-range  goal  to  develop  students  in  tiiree  major  areas:  social  success,  economic  suc- 
cess and  personal  success.  With  the  EMR  student  we  can  rely  on  neither  the  normal 
teaching  methods  nor  the  simplification  of  these  methods.  Rather,  we  must  employ  this 
as  our  basic  philosophy:  to  start  at  the  child’s  own  individual  level,  no  matter  how  low 

tnat  might  be,  and  to  serve  as  the  stimulus  for  his  growth  in  the  three  previously- 
mentioned  areas- -social,  economic  and  personal  success. 

program  we  establish  must  first  meet  the  needs  oi  these  students,  in  accordance 

Considering  the  combination  of  the  student's  motor  skill 
along  with  his  relative  intelligence,  we  must  provide  a_ system  of  rewards  and  recognition 
in^qrder  that  the  individu^^ain  satisfaction  leading  to^nfidence.  Tndii«rrial 
into  locus  at  this  point,  since  it  is  industrial  arts  that  provides  the  opportunity  to  combine 
manual  dexterity  with  mental  ability.  A skilled  mind  coupled  with  unskilled 
hands  rneans  an  individual  is  only  partially  educated.  Units  of  academic  learning  modeled 
along  the  Ime  of  dextrous  experiences  furnish  a more  concrete,  meaningful  learning 
M example,  in  teaching  the  use  of  tools  and  materials,  it  is  wise  to  incor- 
of  number  concepts  and  new  vocabulary.  Therefore,  the  student 
has  learned  and  contributed  something  worthwhile. 

All  smdents,  including  the  slow  learners,  should  be  exposed  to  an  industrial  arte 
program,  for  it  is  here  that  they  discover  getting  along  with  others  and  sharing  respor  - 
bUittes.^  In  developing  respect  for  tools  and  materials,  they  are  taught  respect  for  the 
Oghts  of  other  people  as  well  as  the  ability  to  perform  successfully  in  group  work. 

To  understand  why  industrial  arts  is  suited  for  the  EMR  student,  let  us  look  at  this 
student— who  he  is  and  what  constitutes  his  personal  needs.  He  is  academically  below 
graae  level;  he  can  learn  but  the  material  must  be  organized  at  his  ability  level.  Gen- 
erally,  reasoning  power  is  lacking  to  the  point  that  he  is  slow  to  understand  cause  and 
ettect  relationships,  tx)  draw  valid  conclusions,  and  to  transfer  information  to  another 
situation.  How  do  we  meet  this  problem?  Again,  gear  the  experience  to  his  own  stage  of 
development,  basing  your  plans  on  the  quality  of  the  learning  experience  as  opposed  to  the 
quan&ty.  Another  characteristic  of  the  EMR  student  is  his  short  attention  span,  and  this 
may  ^ the  most  difficult  problem  to  resolve.  In  addition  to  providing  simple  and  specific 

u ^ project,  the  best  plan  is  to  fiimish  interesting  projects  with 

a high  probability  of  success.  Where  there  is  genuine  interest,  there  will  be  better  atten- 
tiveness.  Poor  short-term  memory  accompanies  short  attention  span  and  can  best  be 
handled  by  repetition  of  the  same  skill  in  many  different  meaningful  contexts  to  ensure 
more  permanent  learning,  not  temporary  memorization.  In  order  to  overcome  the  prob- 
mm  of  poor  work  habits,  we  should  assign  tasks  that  require  a minimum  amount  of  time, 
men,  as  die  student  matures  and  progresses,  the  amount  of  time  and  the  degree  of  diffi- 
^1^0  involved  can  be  increased.  Socially  and  emotionally,  EMR  students  are  less  mature 
than  their  peers;  therefore,  their  need  is  for  acceptance  by  teachers  who  provide  a friendly 
atmosphere  that  offers  a feeling  of  security  and  belonging.  Leadership  ability  is  seldom 
found,  thus,  we  need  to  guide  them  as  good  “followers”  in  order  that  they  achieve  their 
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own  personal  objectives. 

activities  for  teaching  techniques. 

rlSlhan‘l"c?mpto  "*“■  “Prasioa 

^TV\  cirT  f’®  ^ voice  in  the  project  selection. 

^^tivitles  that  improve  motor  ability. 

/vn  student  on  his  finished  product. 

accen^miist^  students  will  always  be  a part  of  the  classroom,  so  remember  that  the 
accent  must  be  a positive  force.  Make  them  feel  like  constructive  heln^ro  “ 

they'll  become  less  isolated  and  more  responsible  schSSn^?  P 

minimize  their  weaknessea-  r»-r.iriHo  i j their  strengths; 

should  say  to  them.  "Yorare^oSf^^^^^^  recognition.  In  short,  your  every  altion 
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Some  of  hiQ  make  it  possible  for  sradents  to  use  power  machinery  successfully 

Some  of  his  efforts  were  recorded  in  his  Master's  thesis  (Scerpts  follow?  Mi!?nSonj; 
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generously  consemoi.  have  rhe  tliesis  reproduced  and  distributed  to  industrial  arts 
teachers  throughout  th.i  United  States  with  the  hope  that  his  contribution  would  be  of  value 
to  students  in  the  industrial  arts  courses  and  an  encouragem'^nt  to  other  faculty  members 
to  devise  more  procedures  for  making  the  use  of  power  mach<nery  feasible  for  visually 
handlcappt  l people.” 

Egbert  N.  Peeler 

December,  1966  Superintendent 

Industrial  arts  is  sometimes  referred  to  as  "the  doing  phase”  of  general  education, 
in  the  sense  tlyit  the  learnings  are  primarily  the  outgrowth  of  planned  physical  activity 
with  tools,  ntaciilnes  and  materials.  In  order  to  develop  this  "doing  phase”  to  its 
maximum  efficiency,  tlie  planned  physical  activities  must  be  Intf— -'sting,  practicable  and 
safe.  Industrial  arts  for  blind  students  must  do  several  things  hi  nooltlon  to  achieving  Its 
regular  objectives.  it  Is  necessary  (1)  "to  develop  in  blind  pup ’s  a mastery  of  those 
orientation  and  niobillty  skills  which  will  contribute  to  their  safe  functioning  within  the 
shop  and  (2)  to  develop  in  blind  pupils  particular  'knowledge  o ■ - special  tools  and  aids 
available  to  them  and  to  train  them  properly  In  thuj  • use”.(l) 

Statement  of  the  problem.  It  was  the  purpose  of  this  sluc  .j  develop  and  validate 
various  Instructional  aids  and  devices  for  use  by  blind  students.  The  instructional  aids 
and  devices  were  carefully  designed  and  developed  In  order  to  make  possible  the  safe 
operation  of  certain  woodworking  machines  by  blind  students.  The  effectiveness  and 
validity  of  the  aids  and  devices  were  determined  and  Improvements  were  made.  This 
problem  presented  enough  drawings  and  photographs  of  aids  so  that  the  reader  would  h /e 
a batter  understanding  of  the  devices,  their  construction  and  their  uses.  It  was  presumed 
that  he  could  apply  this  Information  In  the  construction  of  similar  olds  to  be  used  lO  meet 
his  particular  needs. 

Dellmi  tat  Ions,.  This  study  was  limited  to  the  students  Ir  a woodworking  class  of  the 
Industrial  Arts  Department  of  the  North  Carolina  School  for  the  Blind.  The  class  con- 
sisted of  six  seniors  whose  vision  was  t orn  zero  to  5%.  The  study  was  conducted  during 
a period  of  ■ ae  school  year.  The  instructional  aids  were  limited  to  the  following  wood- 
working machines:  the  circular  saw,  the  band  saw  and  the  drill  press.  The  aids  and  de- 
vices were  limited  to  those  selected  by  the  writer  to  best  suit  the  needs  of  his  students. 
Only  those  aids  and  devices  made  in  the  industrial  arts  laboratory  were  considered  for 
this  report. 

Need  for  the  smdy.  One  of  the  long- felt  needs  of  the  blind  students  had  been  ways  and 
means  to  set  up  and  use  safely  and  accurately  various  woodworking  machines  in  the  indus- 
trial arts  shop.  This  achievement  may  not  seem  to  be  a difficult  assignment,  since  It  is 
a commonly-accepted  part  of  the  operation  of  woodworking  machines,  nut  it  presents 
special  problems  for  the  blind.  For  instance,  how  can  a student  set  the  fence  of  the  cir- 
cular saw  so  that  he  can  be  assured  of  an  accurate  cut?  The  obvious  answer  would  be  to 
use  a ruler  or  the  gauge  as  marked  on  die  edge  of  the  saw  cable.  But  the  Braille  ruler-- 
the  measuring  coo\fortheblind--doesnoi:endltself  to  this  operation.  The  sighted  student 
has  little  trouble  reading  a ruler.  It  Is  relatively  easy  for  him  to  set  the  drill  press,  and 
other  such  jobs  which  make  use  of  the  ruler,  but  die  blind  student  is  faced  with  quite  a 
proi.v!em  when  he  cries  to  do  these  same  operations.  The  writer  had  felt  the  need  for  some 
method  of  measuring  diat  could  assure  the  blind  student  of  success  when  working  on  the 
circular  saw,  drIU  press  and  band  saw.  The  measuring  system  was  the  basic  need  of 
this  problem  and  was  the  starting  point  from  which  most  of  the  aids  were  developed. 
Measuring  aids. 

Measuring  blocks.  The  basic  aid  and  the  foundation  of  this  problem  was  the  develop- 
ment of  the  measuring  blocks.  When  It  was  found  that  the  Braille  ruler  did  not  provide  the 
necessary  accuracy  to  be  used  In  precision  measuring  on  the  circular  saw,  something 
else  had  to  be  developed.  Further  study  showed  that  the  most  logical  way  for  a blind 
student  to  be  able  to  measure  and  set  up  the  circular  saw  would  be  a series  of  wooden 
blocks  similar  to  gauge  blocks  used  for  precision  measurements  In  metal  work.  These 
were  made  in  nine  lengths.  It  was  decided  that  the  fewer  the  number,  the  easier  It  would 
bc^to  explain  and  use  the  blocks.  Since  most  of  the  work  done  by  ihc  students  Is  less  than 
24”  long,  the  blocks  were  so  designed  that  the  combined  Icngtli  of  all  of  them  Is  21-7/8”. 
This  provided  n 1/8”,  o 1/4”  and  a 1/2”  block,  along  with  blocks  1”,  2”,  3”,  4”,  5”  and 

<i)  American  Foundation  for  the  Blind.  1960.  Industrial  Arts  for  Blind  Smdents.  Ameri- 
can Foundation  for  the  Blind  No,  6,  Group  Reixirts,  New  York. 
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to  21-7/8”  *°  oble  to  set  the  rip  fence  from  1/8” 

Whole-number  blocte  °°rmaAld  tj^fh  Iral  fe 

handling  on  the  drill  preerand  ban^a.w  XMlT^^  ““  “8  for  efficient 

square.  GeneraHy.  the  smaller  «Pt  of  hin^v-  making  another  eet  of  blocks,  1“ 

the  larger  set  Is  used  on  the  circular  si T saw,  and 

velopment  of  several  of  the  aids  and  device’s  ^ development  of  the  blocks  led  to  the  de- 
Clrcular  saw  aids. 

but  a!so“n?of  a^mom  ul^‘°the°deTe'loSmem  of„tT°'  *1^;“’'?““°  '"““'‘working  machines 

nS%?Tdd“ltKTa35lS^^^^^^ 

cverf^rSiiS^J  Ae'uTual^rrcffchkHbt  T “ 

gauge  made  this  an  Important  aid  for  the  blind  ^ Piece  of  wood  to  the  miter 

saw.'^t'Ts  netefs“fhta"oS?o  place  hlfTar?  “ *<= 

extensll^hld  bel^^In  fo?‘s?me^timr®lfi°delel^  about  after  the  miter  gauge 

However  It  was  rAth#>r  ^ fitn,  line  up  his  mark  as  best  he  could  and  cut  It. 

?racace  ■ wasTut^i  » bl  rithir  ?naccu«?e“'»o“rS"‘  ^““rdsjhe  “ame  length.  TOs 
example.  If  a blind  studentwantedtocuta  board 

block  and  place  It  even  with  , *°"®'  *1®  “''®  *®  * measuring 

place  the  scared  rad  of  Ae  Sitrf  acatn«  1"  “ a®>'  *®  ‘’'®“®-  Thml  h“  would 

However,  If  he  ac“de"taut  tet  ®"‘*  ®“'  '^®  ‘T’®’"'’  “ *c  dealred  12”. 

was  even  he  micrbi-  fviik  ^^ve.  ^ block  slip  or  torgot  to  check  to  make  sure  the  block 

fT*re«enetof  cfam*"  U wfe“e^‘JS£?il'^aff  mis  problem  came'me^dla 

this  involved  several  nieces  an  aII^oIiiqU/  ki  C-clamp  be  used,  bur  since 

vice  was  called  . all-lnclusIve  block  and  clamp  was  developed.  This  de- 

6!?wWe  an“““  longf  *'  ‘®  P-f^mOarly  useful  when  cutting  boar^  „ to 

and  1^-  of"io^^et™S  m meS  fencf?o5'cr'‘“  ®'  “®*"*  ® 

^oar’IulSSJ.'  ‘ h^®b^?£‘ln  oni^enfwhTIhVt? 

b^aV"  ^';a°'el1;Slnl« 

^““■'bu®  ““SaalS^trl^^  *"  '®"'*  » ® P““ ‘““n  SX  s^52le'hae'l 

nrtsTO^ntorL  Thr^railh?  idek  hllf  Tf  most  Industrial 

‘"‘^'^l^e'SLr  thr'’b°,l  ?°;SS;nrlS‘'t  ^o  “bo^?  in'^ln^^it  ijew  4^^“" 

^nts  hapi;^  on  the  table  saw  when  workers  carelessly  cet  too  m rh^ 

etu^t^rt*”  1?  ^■:?'c“„'^tL"nX'lK't^ 
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K/  u generally  held  true  even  when  U3ing  the  old-fashioned  hand-held 

push  stick.  It  IS  subject  to  lateral  or  side-to-side  movement  which,  when  a person  can't 

a^U-^laLd\foclf^^Th^*  designs  on  a revised  pusher  or  push  stick  developed 

ailiL  ► f^'^^^^dover  the  rip  fence  and  had  a notch  cut  on  the  bottom  of  one 

side  to  push  a piece  of  wood  between  the  blade  and  the  fence.  The  original  design  did  the 
job  but  lacked  flexibility  and  could  not  be  used  with  very  thick  stock.  Further  studv  and 
revi^sion  brought  out  the  idea  of  a pivoted  pusher  arm  to  replace  the  solid  block  Several 

of  the  notch.  Experiments  wi^x  vaJJlng 
^icknesses  of  wood  showed  that  a large  notch  was  needed.  Thenf  to  make  the  two  Smf 
of  the  pusher  work  together  to  give  proper  iiold-down  qualities,  the  angle  between  the 
L ° hJ "!fso  i!°  determined.  vVhenthls  was  done  and  the  proper  angle  was  determined 

effectlve^nlH revised  conslderabi-  but  became  a very  safe  and 
effective  aid.  The  pusher  ar.n  is  made  of  1/4"  tempered  masonite  This  r-eant  that  a 

"“■•■•ow  as  1/4”  a„dasfl,lckaT  tK  maii™mS^^^^^ 
Because  of  the  hold-down  angle,  it  was  found  that  there  is  no  minimum  thickness— 
1/28'  veneer  may  be  handled  as  well  as  2"  or  3"  stock.  tnicKnes.s 

The  modifications  of  the  push  stick  which  finally  devised  this  new  tvoe  made  it  nos- 
too  dangerous  for  tl.cm  mTttSi??  operations  which  had  been  previously  considered 

Drill  press  aids. 

the  di-nl  effective  in  teaching  d.e  blind  the  basic  operations  or 

the  drill  press.  Instructional  devices  are  readily  ada'^tab^e  for  use  on  the  drill  nre«3cj 

ar  Standard  operating  procedure  for  a sighted  student  who  desires  to  bore  holes 

anH  Ht-ui"  places  on  his  wood  is  to  mark  his  work,  center-punch  the  holes 

die  hedeslres  to  bore  several  holes  the  same  distance  fron^ 

?dde  For  ?he  bHnd  m Ho  to  act  as  a 

Th^^v^Hoo  ^ V ^ ,®®"'®  operations,  several  modifications  had  to  be  made. 

not  Jnew  idei  ^ usually  plywood,  to  the  drill  preps  table  is 

• 7Tiis  is  a procedure  which  has  been  in  use  probably  since  the  first  drill 

at"Te  sThooi7o"r?h"^R,ind  procedure  in  the^ndu s trill  Arm 

fo  rho  f ^ ^ J ^®°  practice  of  clamping  a strip  of  wood  as  a stop  block 

Sat^thli’i^Bam^^^fH^'  thedevelopment  program  of  the  aids  and  devices,  it  was  decided 
idea  of  a be  incorporated  in  a more  permanent  form.  First  came  the 

V’  replace  the  strip  of  wood  usually  clamped  to  the  table.  Since  this 
mainly  ij^ne^^Ihe  "®^®ssary  to  decide  how  to  clamp  it  to  the  table.  Several  ideas, 

4 ® X ® ^^P  circular  saw,  were  suggested  Since  this 

tensTon  the  idea  was  changed  by  suggesting  that  slots  be  cut  in  the  table  ex- 

^essSl  Th^orlrtLTSl  T " his  was  tried  and  proved  to  be  quite  suc- 

cesatui.  I he  original  table  extension  was  plywood.  F-  or  the  new  one  with  <5lotR  Movnniv 

w2??  ll^u  provided  a . . .ooSer,  harder  surface?anS  the  slo4  ?ut  tSeSm 

were  easily  sanded  to  permit  the  bolts  x . the  fence  to  slide  easily.  therein 

uirecuy  In  line  with  the  center  lineof  the  chuck  a 1/2"  center  i.nie  «,ao  Tn,4„ 

was  done  to  aid  the  bUnd  student  in  lining  up  tSrtake  he  S^ce 

was  callS  ^ device  was  made  which  helped  considerably.  This 

L stiU  nt3dcr^?L^n"hle  Bnlng  ip  the  drill  press  table, 

he  ceiiiH  t-  ij  ^ hi®  drlli  press  fence  and  measuring  block  clamps  If 

,^LS  YZZt  ""P.  center  pin  would  help,  sl  the  centeTplA  is 

of  Ae  centt?Xbtock7»  *"  1'  1=  so  designed  tta. 

j directly  in  line  with  the  center  line  of  the  hole.  The  center  oin 

'T’l.  blind  student  to  use  the  measuring  blocks  and  set  up  tli*'.  drill  nress  fence 

center  of  the  hole  in  the  drlU  cable  ifas  been  one 
m I ? big  drawbacks  to  n blind  student  attempi.ng  to  set  up  and  use  the  dSl  nrcts 

T development  of  this  device,  U^c  blind  smdent  v :,o  wishes  ^r^r^am 

^i(5^^er°  i^muirh^^  '‘"n  ^rom  the  edge  of  his  work  may  do  so. 

However,  it  must  be  pointed  out  that  center  pin  requires  more  time  to  set  up  correcdv 

se^ni^  u*D  W*i  aids.  That  is,  the  student  must  check  several  directions  wnen 

proper  procedures  for  serving  up  being  followei  the  blind  student 
a be  able  to  do  several  operations  which  heretofore  ,vere  only  done  by  the  instruetc 
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Another  significant  development  In  aids  for  the  drill  press  was  die  measuring  hlnrlc 
clamp.  In  Je  course  of  the  work  on  the  other  aids,  boring  a hole  a Lrtahl  dTstScI  f^om 
presented  a problem.  A sighted  student  may  rely  on  his  vision  to  see  the 
but  even  though  the  blind  student  can  use  a center-punched  hole 
marking  to  ^e  same  distance  becomes  a problem.  To  avoid  having  to  mark  the  wood  and 
very  possibly  marking  wrong,  the  same  reasoning  about  the  extension  clamp  for  the*cir 

anH  V n°  were  dropped.  Again,  the  built-in  clamp  with  block  was  called  on 

and  It  answered  very  satisfactorily.  The  drill  press  fence  was  set  us  iig  Ae  center  p?n 

u??ng  blo?kr  ^ block  clamp  was  set  using  the  center  pin  as  a meas- 

I hc  student  may  need  to  bore  a number  of  holes  along  one  edge  of  a board  For 
example:  students  neea  several  holes  bored  1”  from  the  edge  and  3"  apart.  By  selecting 
^e  proper  measuring  blocks,  in  this  case  the  3"  and  the  6”,  he  can  £re  as  many  holes 
as  art  needed  and  know  each  will  be  properly  spaced.  ^ 

, accuracy  and  speed  when  setting  up  and  boring  holes  on  the  drill  press 

was  the  primary  reason  these  aids  and  devices  were  developed.  They  have  proven^to  be 
even  more  useful  than  was  first  envisioned.  ^ ^ n to  oe 

Band  saw  aids. 

The  band  saw  Is  des-gned  primarily  for  curve  or  circular  cutting.  There  are  ho\\ 

'S  •h®  ciruutr  sal  To 

cu^Sd  on'a  of  atralghrc^^^^^^^  “*"'■*  “ 

Cl rclg. cutter.  The  circle  cutter  Is  a modification  of  a Delta  suggested  circle  cutter 
nv^nH  ' Important  ways.  The  slide  is  locked  In  posiZnlsi^g  an 

to  DJrmi?*r^/8^^?"i  Novaplywood,  is  12"  x .6".  with  a 1-3/4"  groove  cut 

pivot  pin  to  be  used  for  setting  varier^  centers  of 
At  f r>  corners,  pivot  pin  Is  located  I'  from  the  blade  end  of  the  slide,  and  Its 

his^ork  ?n^th?  nln*^  ^if  measuring  blocks.  The  student,  when  plac-ng 

oH^o  Pl"!.  must  also  know  how  to  find  the  distance  from  the  left  or  reterence 

edge.  He  can  do  this  by  using  the  proper  measuring  blocks.  For  exaraple-  a i-1/2" 

5fe  ?/2"  hlnck  blade  end  of  the  slide  1/2"  from  the  end  of  the  groove,  ustog 

the  1/2  block.  The  student  would  use  the  6"  and  1/2"  blocks  to  locate  where  the  pivot 

niiT  n-«  v”"  ‘‘i®  pressing  down  on  his  board, 

m measuring  blocks  can  be  removed  and  the  student  is 

ready  to  cut  a circle  or  r^ound  off  a corner, 

” difleation  of  the  miter  gauge.  It  is-not  ad- 
rlrciilar  since  most  angle  cutting  by  the  blind  is  done  on  the  miter  saw  or 

circular  sa.v.  It  has  an  extended  arm,  numbered,  which  can  be  used  with  one  of  the 


measure  block  clamps.  The 


arm  Is  14"  long  and  has  7"  extending  on  each  side  of  the 


Ki  Small  end  of  the  arm  Is  of  such  design  as  to  permit  the  use  of 

pnnnl  *"akes  It  possible  to  cut  dowels  and  other  small  stock  to 

equal  lengths.  Such  foings  which  use  this  type  of  dowel  are  the  tap-ends  of  the  new  White 
Canes  and  counting  ^ards  for  elementary  children.  The  problem  of  how  to  prevt  it  the 

die  *" 

band  saw  is  not  as  adaptable  to  aids  for  the  blind  as  are  tlie  circular  saw  and 
Cc^sidering  the  possibilities  for  the  development  of  aids  and  devices  the 
1^0  aids  for  the  band  saw  represent  quite  an  achievement,  according  to  the  blind  studente. 

u°  round  off  comers  and  to  cur  round  stock  such  as 

dowel  rods  safely  gave  the  blind  students  aparti^ui  r feeling  of  accomplishment.  In  fact 
tee  two  a.ds  were  studied  more  thoroughly  by  the  s.  senior  students  than  were  die  other 
mas,  and  i^ny  Ideas  for  the  uses  and  improvement  came  from  these  students. 

I he  effectiveness  and  validity  of  riio  aids  and  devices  were  determined  by  Introduc- 
wL  to  students  who  had  no  prior  ox.  ience  ^ orking  with  the  machines  or  devices. 

Proper  explanation  nr  1 orieiu  It  was  found  that  those  new  to  tee  devices 
could  rapidly  understand  and  operiy  and  safely  use  the  machines  because  of  the  de- 

effectiveness  was  teat  a blind  student  could  explain  to 
another  *,tudent  the  proper  way  to  set  up  and  use  the  d ices.  Until  this  could  be  done 
some  changes  as  noted  and  other  slight  modifications  ware  made.  Only  then  did  the 
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writer  and  the  students  feel  that  some  useful  aids  and  devices  had  been  developed. 

Summary.  It  was  the  purpose  of  this  study  to  develop  and  validate  various  Instruc- 
tional aids  and  devices  for  use  by  blind  students.  The  Instructional  siilds  and  devices  were 
carefully  designed  and  developed  In  order  to  make  possible  the  safe  operation  of  certain 
woodworking  mrchines  by  blind  students.  The  effectiveness  and  validity  of  the  aids  and 
devices  were  determined  and  Improvements  were  made.  A series  of  drawings  and  photo- 
graphs of  a<ds  were  presented  so  that  the  reader  would  have  a better  underf. .-.ding  of 
such  devices,  their  construction  and  their  uses. 

Since  the  beginning  of  tlje  experimental  program  of  developing  instructional  aids  and 
devices  began  early  In  the  fall  of  1961,  the  six  senior  students  who  assisted  in  the  program 
had  many  opportunities  to  study  about  and  use  the  three  machines  and  the  special  aids. 
Several  of  the  aids  were  modified  considerably  due  to  the  inability  of  the  blind  students 
to  grasp  the  meanings  of  and  uses  for  certain  ones  of  the  devices.  At  the  end  of  the  school 
year  the  students  originally  Involved,  as  well  as  all  of  the  other  students  in  various  other 
industrial  arts  classes,  were  asked  to  make  comments  about  and  criticisms  of  the  aids. 
Ideally,  it  would  have  been  desirable  to  have  given  each  a questionnaire  worksheet 
Braiiled  but  this  was  not  practical.  Oral  discussions,  analyses  and  critiques  were  held, 
and  the  findings  were  generally  tabulated. 

Discussion  of  results.  The  instructional  aids  and  devices  were  divided  into  four 
groups.  Group  1 was  concerned  with  measuring  devices.  Group  2 showed  circular  saw 
aids.  Group  3 presented  information  about  drill  press  devices.  Group  4 gave  suggestions 
on  band  saw  aids. 

(1)  The  two  measuring  devices  proved  to  be  the  most  useful.  The  simplicity  of  the 
design  of  the  blocks  practically  eliminated  the  chances  for  errors.  The  versatility  of  the 
blocks  was  proved  by  tlieir  being  used  on  all  three  of  the  machines  for  which  the  devices 
were  devt  )<;pod. 

(2)  Tl^e  four  circular  saw  devices  were  found  to  be  very  effective  in  assistmg  the  blind 
stodents  to  use  the  saw  safely  and  efficiently. 

The  in*.er  ::auge  extension  and  extension  ';lamp  make  It  possible  for  tir  e blind  student 
to  cut  stock  to  length  and  know  that  his  work  will  be  accurate. 

The  saddle  provides  the  student  will,  a device  to  aid  in  cutting  multiple  pieces  from 
one  piece  of  stock.  The  safety  factor  which  involved  a clearance  block  was  solved  by  this 
permanent,  removable  device. 

The  push  stick  is  a new  departure  In  the  areas  of  safety  devices  to  help  the  blind 
students  rip  narrow  stock.  With  the  development  of  this  aid,  the  student  does  rot  need  to 
place  his  fingers  In  close  proximity  to  the  saw  blade. 

(3)  The  four  drill  press  de  vices  have  proved  to  be  most  efficient,  o.-  oe  there  is 
relatively  little  danger  In  the  drill  press,  the  greatest  need  for  the  develo’^m  _nt  of  these 
devices  was  speed  and  accuracy  of  operation. 

The  drill  press  table  extension  and  drill  press  fence  are  important  modifications  to 
the  drill  press.  With  the  slots  in  the  table  and  the  sliding  fence,  the  blind  student  Is  able 
tc  make  set-ups  previously  done  by  the  instructor. 

Ths  center  pin  is  an  effective  aid  In  helping  the  blind  student  line  up  the  didll  press 
table,  set  the  drill  press  fence  and  set  tiie  measure  block  clamp  into  ixjsition. 

The  measuring  block  clamp  Is  a device  which  acts  as  a stop  block  for  use  on  the 
drill  press  and  ^e  band  saw.  Usedwitli  tlie  measuring  blocks,  a blind  student  can  set  th<^ 
clamp  to  a position  so  that  he  can  bore  multiple  holes  on  the  drill  press  or  cut  multipli^ 
pieces  of  dowel  s x>ck  on  the  band  saw. 

(4)  The  two  band  saw  devices  were  primarily  developed  to  give  the  blind  student 
knowledge  of  the  versatility  of  tins  saw. 

The  circle  cutter  is  a device  which  has  made  It  possible  for  the  blind  to  do  some 
types  of  circular  cutting.  It  does  not  make  It  possible  to  do  free-hand  or  pattern  work 
but  does  aid  the  student  when  rounding  comers  and  cutting  disks. 

The  cut-eff  gauge  Is  an  aid  which  permits  the  blind  student  tr  cut  dowel  stock  to 
length,  lid  can  cut  dowel  stock  square  on  both  ends  or  45°  on  one  end. 

Mr,  Anthony  is  on  the  faculty  at  the  Governor  Moreheod  School  for  the  Bling,  Raleigh/  NC. 
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The  guidance  function  of  pre-occupational 
education  for  the  mentally  retarded 


to  get  from  here  to  there  in^^°time°aUotted”  it  and  If  we  propose 

have  at  least  a nodding  acquaintance  with  mental  educators  ve 

education,  vocational  rehabiHra Hon  mWi-i  ^ ^ ^ special  education,  vocational 

perlence  prograS^^Jeei  Work-Study  and  Work  Ex- 

of  vocational  evaluation.  1 will  however  taXcp  a fo  and  even  some  concept 

these  areas  for  the  benefit  of  i-h?>=f  Ih’  ^ ^ moments  to  touch  briefly  on  some  of 

show  how  these  Srngs  are  rel.tel  .v.n  T.'i  ® attempt  to 

mentally  retarded  arf  conceraea.  ’ "^^tually  dependent  upon  one  another  where  the 

to  begin  with  tlie  following  premises: 

their  occupatloL^.  ^Grave^dSSbanc^  organize  their  lives  about 

is  barred  from  Dartlcinatinn  tn  f individual  when  for  any  reason  he 

finding  and  holding  satisfactory  emolSJ^Lt^  activii> . if  he  is  unsuccessful  in 

worth  but  becomes  a liability  to  Lciety!  ^ ^ ^ ®"tl 

tion  SrfoSms  "^^'’‘'d?e°fui«ion”  sense  "pre-occupational  education"  and  all  educa- 

tical  setting  in  whTci  IndTviduar  h f provides  a prac- 

hls  Interests  and  abilities.  ^ opportunity  to  explore,  assess  and  evaluate 

tion--hid^reIc?cWld  have  a right  to  an  educa- 

(4)  We  are  we.l  aware,  howevfr  toat  c^Sfd^i^d\?J^^  his  maximum  potential. 

iTpiirs^thrsoS:eM 

func^S^'iSti§?^iTxisted^rom^bSdf  or  In  general  intellectual 

the  presence  of  menS  rlt^dation  principle  tool  for  establishing 

functioning;  however,  it  has  been  found  ijat  toe  lJv2  to  measure  intellectual 

Is,  how  well  the  individual  sol4s  nrnhio^«  ® s adapted  behavior  (that 

behavioral  expectat and  standards  h°w  well  he  adapts  to 

efficiency  from  know_ig  his  measured  in  re  in  cron  o??  predicted  with  only  moderate 

tests  of  genera]  inteufgence  fS  ‘^“rrent 

the  deficiency  in  aSptl4  adaptive  behavior,  and  it  is 

attention  to  this  individual  and  creams  a need 

legal  action  on  his  behalf  creates  a need  for  social,  educational,  vocational  and 

palr^en^Tn'^SaX  of  im- 

paired  group  is  comDrised  of  i-hr^oo — ^Zu * ~ and  profound.  The  mildly  im- 

independent  living  in^ toe  communit^ and'^/f^  proper  preparation,  can  be  fully  capable  of 
erately  impalred®are  toLe  Storde^  adults  employment.  The  mod- 

munlty  and  performing  adeauately  in  unskilled  work  but^^h!?*^^^"?®  themselves  in  a corn- 
vision  and  assistance  in  aljusting  to  Social  ^ 

severely  impaired  are  considerld  oan^Mo  ^ stresses  in  their  lives.  The 

more  useful  °to  ^classify  ^mentSy^  o learning,  have  found  ir 

devised  for  their  speL?  StiS  educaSfe  t a^ 

educables  and  toe  very  upper  le?eU  o^  non- trainable.  Only  the 

program.  Altliough  there  have  been  a will  be  found  In  the  regular  school 

those  we  are  more  likely  to  find  in  our  cl’aastoom?  ourselves  here  only  with 
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Special  education  progiaujs  have  made  tremendous  strides  in  the  past  15  or  20  years’ 
however,  most  high  schools  arc-  traditionally  academic  and  co”.ege  prop-oriented.  Fre- 
quently the  special  needs  of  the  slow  learner  and  retarded  in  schoolo  with  special  education 
largely  disregarded,  and  only  watered-down  academic  programs  are 
offered  for  them.  In  schools  where  special  education  and  Industrial  arts  departments  have 
cooperated  to  provide  special  pre-occupatlonal  and  pre-vocational  curricula,  the  students 
have  responded  enthusiastically  by  demonstre-  ig  good  work  habits  and  attitudes.  Many 
such  programs  involve  cooprratlve  arrangements  with  State  vocational  rehabilitation 
agencies,  which  not  only  enhances  the  retardate's  chances  for  vocational  success  but 
® dlpctly  to  it,  AccorcF.ng  to  the  Department  of  Health,  Education  and  Welfare, 
th  lifetime  incomes  of  vocational  rehabilitation  trainees  average  16  times  the  cost  of 
training.  And  nearly  5,000  mentally  retarded  workers  in  40  Federal  agencies  receive  a 
higher  percentage  of  outstanding  performance  ratings  than  any  other  group  of  government 
workers.  A national  food  service  company  that  has  employed  retarded  workers  for  n.ore 
than  five  years  found  in  a comparative  performance  r^udy  that  retarded  workers  stay  on 
mei  r jobs  over  twice  as  long,  do  their  jobs  well  more  often,  and  get  along  with  coworkers 
far  better  than  the  non- retarded  workers  do. 

It  is  no  secret  that  the  typical  industrial  arts  teacher  would  rather  work  with  the 
promising  bright  youngster  wno  has  the  potential  for  skilled  or  professional  positions  in 
Industry  than  he  would  with  the  slow  learner  or  retarded  student.  This  is  quite  not  iral, 
since  the  teacher  derives  a great  sense  of  satisfaction  from  the  knowledge  that  he  is  mak- 
ing a potential  contribution  to  technological  progress.  Unfortunately,  there  are  at  least 
as  many  below-average  students  as  there  are  above.  And  if  we  really  believe  in  the 
often-stated  premise  that  it  is  the  educator’s  responsibility  to  provide  every  student  with 
an  opportunity  to  achieve  his  maximum  potential,  then  we  must  give  the  less-well-endowed 
stud-nrs  the  same  kind  of  consideration.  Unfortunately,  most  of  our  concern  appears  to 
be  directed  toward  ^e  education  of  future  engineers,  technicians  and  skilled  tradesmen. 
Little  attention  is  given  to  the  lower  third  of  our  population,  who  will  in  all  probability 
be  the  press  operators,  the  truck  drivers  and  the  semi-skilled  labor  force  of  the  future 
and  for  whom  the  climb  to  vocational  competency  is  Just  as  difficult.  Many  of  the  aca- 
demic skills  which  the  upper  half  of  cur  population  acquires  easily  and  early  require  a 
Jnsiderable  amount  of  time  ana  effort  by  the  lower  third  to  achieve.  In  fact,  most  of  the 
latter  will  not  master  the  traditional  academic  curriculum  even  If  they  persevere  through 
graduatia  . by  virtue  of  soc  al  promotion.  Suck  a situation  is  certainly  not  helped  if  the 
teachers  gear  tlieir  programs  and  attention  to  the  upper  half  of  the  class.  By  virtue  of 
his  unique  link  with  We  real  world,  the  industrial  arts  teacher  is  in  the  ideal  position  of 
being  able  to  provide  both  direct  and  indirect  guidance  of  inestimable  value  to  his  students, 
and,  whether  he  realizes  it  or  not,  particularly  to  the  retarded  students.  I repeat  my 
original  premise  that  good  guidance  implies  accurate  assessment  of  the  individual. 

It  would  serve  no  useful  pui-pose  to  describe  in  great  detail  specific  counseling  pro- 
ce^res  successfully  used  with  the  retarded  by  professional  guidance  counselors.  Let  it 
sumce  to  say  that  counseling  with  the  mentally  retarded  is  much  the  same  as  counseling 
With  any  other  special  group,  in  that  these  student- clients  exhibit  a wide  range  of  individual 
difierences  as  well  as  a common  group  handicap.  The  uniqueness  of  the  MP  group  is 
their  below-average  absti’act  reasoning  abiHty,  which  dictates  limited  and  specific  coun- 
selcr  goals.  EspeciaUy  important  with  this  group  is  the  need  for  close  ranport  between 
the  teacher  and  the  student. 

Today,  more  than  ever  before,  there  is  a need  to  identify  as  early  as  practical  the 
vocational  potentials  of  the  student.  In  this  age  c,f  rapid  technological  development,  change 
and  increasing  Job  specialization,  it  is  becoming  impossible  for  youngsters  to  assess  the 
multiplicity  of  occupations  accurately  with  respect  to  their  own  capacities.  School  per- 
sonnel iir/olved  in  guidance  are  acutely  awar-  cf  the  limitations  of  course  grades  and 
paper-and-pencil  tests  as  means  of  evaluating  the  vocational  potentials  of  their  students; 
nevertheless  most  stuaents  arc  prill  counseled  on  that  basis.  It  goes  without  saying  that 
assessment  of  the  retarded  by  su  'h  means  is  not  only  unfair  but  completely  Inappropriate. 
Furmer,  guidance  base.-*  on  such  assessment  does  not  help  the  retardate  to  ndiieve  his 
ui^ximLim  potentials,  £>>  e it  ignoi  os  his  true  capacities* 

What  has  been  found  to  be  effective  is  vocational  evaluation,  a technique  which 
originally  developed  out  of  the  rehabilitation  process.  Today  there  arc  a multitude  of 
approaches  to  vocational  evaluation  ranging  from  simple  Job  trials  and  work  samH^cs  to 
blgbly  Clinical  assessments  by  a team  of  specialists.  Vocational  evaluation  has  shown 
promise  of  being  able  to  test  the  untestable  person. 
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Unti.  very  recently  vocational  education  was  charged  with  providing  an  educational 
service  to  a select  clientele.  This  was  somewhat  changed  by  the  Vocational  Education 
Act  of  1903,  but  the  impact  was  minor  until  the  amendments  of  1968,  which  made  it  very 
clear  that  the  occupational  needs  of  the  handicapped  and  disadvantaged  were  to  be  met. 
Vocaoonal  evaluation  emerged  as  one  of  the  useful  technologies  for  generating  an  edu- 
cational- vocational  diagnosis  fo'*  effective  guidance. 

Vocational  ei^luation  Is  stranger  tc  the  school  setting.  It  has  been  used  in  one 
form  or  another  for  over  a decade.  In  fact,  seme  of  the  technological  development  has 
carried  out  In  the  schools,  as  exemplifies;;  by  numerous  research  and  development 
pxojects,  one  of  which  was  designated  as  a national  prototype  of  school-rehabilitation 
Even  earlier  there  had  been  formal  interaction  between  public  schools  and 
rehabilitation  facilities,  and  there  has  unquestionably  been  a good  deal  of  unpublished 

vocational  evaluation  activity  conducted  under  local  initiative  wltliln  various  school  svs- 
terns,  ^ 

► Vocational  evaluation  techniques  in  school  setting ; are  such  a common-sense  idea 
that  Aey  are  an  international  practice.  In  Sweden,  for  example,  all  ei^th-grade  pupils 
spend  three  weeks  working  in  industry  as  part  of  their  guidance  program,  thus  utilizing 
real  woik  as  a guidance  tool  and  as  u contributor  to  educational-vocational  diagnosis. 

In  tne  i^nitea  Stales,  much  of  educatioi/s  Involvement  with  vocational  evaluation  has 
een  in  the  fields  of  special  education  and  vocation;!!  education,  and  in  conjunction  with 
vocational  rehabilitation  agencies  which  serve  disadva  iged  youth.  Public  schools  have 
made  use  of  rehabilitation  facilities  and  other  community  resources  to  carry  out  vocational 
evaluation,  or  have  conducted  this  kind  of  activity  under  their  own  direction  and  respon- 
sibility. In  many  schools  the  work-experience  coordinator  is  a member  of  the  industrial 
arts  department  ai..*’  sometimes  doubles  as  the  evaluator. 

The  purpose  of  vocational  evaluation  is  to  identify  the  training  and  employment  poten- 
la  s of  the  client;  however,  it  also  has  important  curriculum  and  guidance  implicatlo 
i IS  primarily  a diagnostic  process,  and  the  data  collected  points  toward  recommenda- 
tions which  can  be  described  as  prescriptive. 

Although  the  details  vary  from  school  to  school,  the  typical  cooperative  program 
begins  when  the  teacher  refers  to  the  Division  of  Vocational  Rehabilitation  students  who 
profit  from  rehabilitation  seirvices,  A special  counselor  is  assigned  who 
schedules  b^ic  medical  examinations,  secures  any  \ecessary  prosthesis,  psychological 
tests,  etc.  The  formal  vocational  evaluation  prograrr  may  range  from  two  weeks  to  three 
naonths  and  is  conducted  either  part-time  or  full-time  at  a rehabilitation  center,  hospital, 
sheltered  workshop  or  evaluation  unit.  Less  formal  vocational  evaluations  are  conducted 
on  campus  or  on-the-job  trials  with  local  work-study  employers.  Numerous  assessment 
techniques  are  ualized,  including  standardized  aptitude  and  achievement  tests,  work 
sanipling,  interest  inventories,  interviews  and  observation  of  general  behavior  and  work 
performance. 

In  some  instences  the  General  Aptitude  Test  Battery  or  the  JEVS  Work  Sample  battery 
are  administered  in  the  initial  stage.  In  addition,  vision,  hearing,  arithmetic  and  interests 
f against  referral  information.  From  this  initial  screening  data,  an 

schedule  of  work  samples  and  job  assignments  is  developed-  Frequently 
a ditional  standardised  dexterity,  coordination  and  discrimination  tasks  are  administered 
during  the  course  of  the  cUent's  program  as  a check  on  possible  progress.  Work  samnles 
may  range  from  simple  short-cycle  repetitive  ta?’  , such  as  assembly,  to  relatively 
complex  tasks  involving  a considerable  amount  of  variety  and  change.  The  advantage  of 
ustag  work  samples,  which  are  either  parts  of  or  whole  jobs  lifted  dlrecdy  ii-.m  business 
and  mdustry,  is  that  the  tasks  are  meaningful  to  the  client  and  provide  a loeans  of  direct 
assessment  to  the  evaluator,  So.ne  examples  of  these  work  samples  are:  wiring  and 
soldciing  electronic  circuits,  weighing,  wrapping  and  pricing  articles,  sett^ 'g  up  and 
operating  a drill  press,  operating  a collating  machine  and  binding  booklets,  lawnmower 
sharpenlng  and.  small  engine  repair.  Each  work  sample  is  demonstrated  and  practic<?d 
before  actual  administration.  Observations  of  speed,  quality,  attitude  and  other  pertinent 
factors  are  recorded  by  the  evaluator.  As  the  evaluation  program  progreosee,  the  re- 
sults of  each  work  sample  add  rdd- Tonal  information  and  point  to  additional  areas  of 
exploration. 

Generally,  rating  scales  are  used  to  summr  "ize  the  objective  data  collected  and  to 
sirnpllfy  identification  of  the  individual’s  vocational  potentials.  In  the  Phoenix  area  a 
rating  scale  developed  by  tho  Arizona  Division  of  Vocational  Rchabilit?tiou  is  used  by  sev- 
eral public  and  private  evaluation  units  which  provide  services  to  five  separate  high  school 
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systems.  Seveial  other  districts  have  adoptea  scale,  and  modifications  are  in  use  In 
other  parts  of  the  country.  A unique  feature  of  the  scale  Is  that  the  rating"-  can  be  com- 
pared with  the  requirements  of  nearly  23,000  jobs  as  described  in  Volumes  I,  II,  111  of  the 
Dictionary  of  Occupational  Titles.  In  addition,  the  scale  provides  significant  information 
for  the  counselor,  special  education  ’-^acher,  workshop  supeiwisor  and  prospective  em- 
ployer. 

The  instrument  actually  consists  of  seven  scales  labeled  A through  G.  Scale  A Is 
concerned  w^th  social  and  personality  characteristics,  such  as  appearance,  hygiene, 
mannerisms,  t<^  amwork,  etc.  Scale  B is  concerned  with  work  attitudes -and  work  adjustment 
factors,  such  us  attendar-e,  punctuality,  initiative,  speed,  safety  habits,  etc.  Each  item 
on  both  scales  is  define  s 1 in  terms  of  observable  behaviors,  and  Is  rated  by  tl  3valuators 
as  follows:  1-always,  2-usually,  3-sometimes,  4-seldom,  5-never.  Space  Is  provided 

for  the  evaluator’s  rotes  or  specific  observations. 

Scale  C relates  to  aptitudes  and  covers  intelligence  (G  factor),  vei.bal  (V  factor), 
math  (N  factor),  perceptual  (C,  P,  S .-iiJ  Q factors),  coordinati'jr.  (K  factor),  and  dexterity 
(M  and  F factors).  Er'ch  of  the  22  items  In  scale  C Is  also  defined.  Rating  is  as  follows: 
1-extremely  high  degree  of  ability  (possessed  by  the  top  10  percent  of  the  population); 
2a-high  degree;  2h..  above  average  degree;  3a-sllghtly  above  average  degree;  3b-medium 
degree;  3c-sllghtly  below  average;  4a-below  average  degree;  4b-low  degree;  S-neg^.^,  ' le 
amount  of  ability  (possessed  by  the  lowest  10  percent  of  the  population).  The  ratings  of 
3a,  3b  and  3c  are  possessed  by  the  middle  third  of  the  population. 

Scale  D is  concerned  with  temperaments  In  terms  of  the  types  of  work  situations 
which  the  individual  is  capable  of  adjusting  to  and  performing  in.  These  Include  short- 
cycle  repetitive,  variety  and  change,  working  alone,  stress,  etc.  Descriptions  of  t3plcal 
situations  are  Included  in  each  of  the  ten  items. 

Scale  E identifies  the  Individual's  Interests  or  preferences  for  engaging  in  varh'us 
activities.  The  10  Items  include  things  andobjecrs,  contact  with  people,  routine,  creative 
activities,  etc.  Scale  F covers  the  physical  capacities  of  the  individual  and  Includes  such 
features  as  strength,  agility,  equilibrium,  senses.,  etc.  Scale  G describes  the  environ- 
mental working  conditions  that  the  individual  can  tolerate  without  noticeable  discomfort. 
These  Include  Indoors,  outdoors,  heat,  cold,  humidity,  noise,  vibrations,  dust,  etc. 

Scales  D,  E,  F and  G are  rated  on  a simple  yes  or  no  basis  and  provide  for  the 
evaluator’s  comments  and  observations. 

Direct  comparison  of  specific  jobs  can  be  made  from  scales  C,  D,  E,  F and  G,  and 
potennr ..  occupations  based  un  the  student’s  interests,  aptitudes  and  capacities  are  Iden- 
tified by  the  evaluator. 

Although  the  means  to  individualize  guidance  further  and  to  make  maximum  use  of 
the  students’  last  year.:  in  school  is  available,  it  Is  not  being  utilized  in  many  areas. 
Possible  explanations  would  include  lack  of  awareness  on  the  part  of  teachers,  coun- 
selors and  even  evaluators  of  the  potentials  inherent  in  pre- vocational  evaluatiori  data. 
Another  possible  reason  the  practice  is  not  more  widespread  could  be  that  educators  hav.., 
traditionally  resisted  outside  influence.  Some,  no  doubt  unconsciously,  resist  assistance 
in  the  vague  fear  that  It  will  be  an  admission  of  Inadequacy. 

Obviously  no  school  or  teacher  can  provide  for  the  total  needs  of  the  retarded  student. 
The  unique  learning  problem  and  educational  objectives  of  special  educadon  students  call 
for  a multidisciplinary  approach,  and  no  school  or  teacher  should  hesitate  to  mobilize 
all  the  resources  available  to  assist  the  retarded  in  achieving  maximum  social,  personal 
and  economic  independence. 

1m  schools  whei'e  there  are  special  education  programs,  the  industrial  arts  teacher 
can  make  a significant  contribution  to  the  pre-occupational  education  and  guidance  of  the 
retarded  by  becoming  a member  of  the  multidisciplinary  team.  In  schools  where  no 
special  education  services  are  available,  the  industrial  arts  teacher  may  well  provide  the 
oaly  meaningful  exposure  to  pre-occupatlonal  education  and  vocational  guidance  that  the 
academically  handicapped  youngster  lias. 

Mr.  Gill  is  a vocational  evaluator  In  Scottsdule,  Arizona. 
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The  guidance  function  of  pre- 
occupational  education  for  the  gifted 


Leon  T.  Harney 

Occupational  edi^tion  is  a relatively  new  combination  of  words,  and  so  we  do  not 

adJfsable  ® ‘'ill  the  outset  a discussion  of  the  term  is  deemed 

anH  o A innovations  currently  being  studied  and  tested  in  industrial  a-ts 

and  vocational  education,  it  appears  that  many  ieel  a need  to  combat  the  societal  sHomf 
associated  with  vocational  education  and  have  anged  the  designation  of  this  field  of^ 

oi  occupational  information  tas  long  a 
uSIk^mor^f'S^.Tit  ^ industrial  arts,  it  will  conOnue  to  gain  In  importance  as  educators 
mink  more  about  serving  the  sixty  or  seventy  percent  of  the  high  school  oonulation  «/hr» 

rhrS?um^°TTfe°^  ability  to  succeed  in  the  strictly  academic  college-oriented  cur- 

riculum.  The  raleof  industrial  arts,  then,  is  pre-occupational  education  at  the  elementarv 
junior  high  school  levels  and  in  some  instances  also  at  the  senior  high  school  The 
semor  high  school  Industrial  arts  program  can  be  a very  effective  pm-oXatSi  edS! 

dp^JiionpH  f where  the  jur  college  system  s as  found  in  a number  of  states  are  strongly 
developed  for  occupational  education.  ° oixungiy 

-St  noted  traditionally  for  a large  number  of  the  so-called 

progranr.s.  The  problem  of  semantics  arises  when 
h ^ 1 ^ cr  V,  what  do  we  mean  when  we  talk  about  the  gifted?  The  lO 

have  one  type  of  gifted  student,  but  industrial  arts  teachers 

have  all  seen  students  with  high  IQ  scores  who  were  not  gifted  with  motor  skills  The 

worked  Sth  and  helped  to  de^ 

floral  ability  of  many  to  the  point  of  the  students’  excelling  to  a gifted  level.  The  work 
« 1 researchers  during  the  last  decade  with  creati  vity  and  creative  problem- 

solving has  revealed  that  industrial  arte  can  foster  creati'^e  problem-solving  abilities  in 

Also^Se  «Lraf  doing  and  using  common  articles. 

niaoriJ.o  abilities  where  utilization  of  concrete  ideas  is  developed  in  wood,  metal 

plast^s  and  many  other  industrial  materials  can  be  enhanced.  * 

industrial  arts  teacher  is  in  a unique  position  to  counsel  students  in  pre- 

StS  well-acquainted  with  ^he  field  of  work,  ^fhe 

1 student  has  problems  with  occupational  choice  just  like  the  .aajcrlty  of  the  student 

aSd  *"e  smdim'"  ^^Sun  ""  ideal  relationship  be'  established  bemS  ie  coun^efor 
and  fte  ^dent.  following  are  most  characteristic  of  this  ideal  relationship: 

n\  ® participate  completely  with  the  student’s  communication 

to  coSe^  counselor  s comments  are  always  right  in  line  with  what  the  student  is  trying 

/AN  counselor  is  well  able  to  understand  the  student’s  feelings. 

/KN  2?®  counselor  really  tries  to  understand  the  student’s  feelings. 

/f\  2?^  counselor  always  follows  the  student’s  line  of  thought 
feelings.^^  counselor’s  tona  of  voice  conveys  the  complete  ability  to  share  the  student’s 

^H\  2!^  counselor  sees  the  student  as  a co-worker  on  a common  problem. 

^8)  The  counselor  treats  the  student  as  an  equal. 

strate"eies'^?nd'e«rfSfiJ.®‘"  ^ ^^ative  relationship,  many  counselors  will  have  to  change 
sSSn?  ^ establish  a real  rapport,  joy  and  pride  In  the  creative  powers  of  the  gifted 

have2^.L^^r/S2‘Sn‘'^i°"  ® problem  for  all  education.  The  tests  that 

have  been  tra^tional  screenine  devices  are  not  adequate.  A number  of  tests  and  research 

I '’,2''®  *'  “ combinauon  of  the  tradItlonaUQ 

r n"  creativity  measure  will  soon  be  available.  A test  made  of  categories 
Ideaninal  verbal  ability,  spatial  ability,  number  ability,  memory  and 

^ ^ fluency  is  being  developed.  To  determine  where  the  gifted  student  might  profit 
most  pre-occupational  education  and  to  receive  proper  guidance  in  the  correct 

measure  also  seems  desirabfofor  use  "n  tonova^fve 

piOgrariicJ. 

The  curriculum  designed  to  niiUz^j problem-solving,  research  and  experimentation 
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with  wide  individual  latitudes  seems  to  help  this  group  of  students  to  profit  most  from 
their  educational  endeavors. 

Mr.  Harney  is  on  the  faculty  of  East  Texar  State  University,  Commerce,  Texas. 
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Teaching  about  the  human  side  of  enterprise 

E.  Robert  Welsch 

In  a time  of  rapidly-growing  technology,  when-  too  many  of  our  young  people  remain 
unemployed  after  leaving  secondary  school,  and  relatively  few  acquire  skills  through 
occupational  training,  it  appears  clear  that  your  endeavor  Is  especially  critical  to  America 
and  our  private  enterprise  system.  This  system  is  still  the  wo.ider  of  the  world.  It  can 
do  more,  better,  than  any  yet  conceived.  The  Industrial  arts  concept  and  tlic  continuance 
Improvement  in  the  technical  training  curriculum  will  be  a keystone  for 
die  further  success  of  the  private  enterprise  system  during  the  last  third  of  this  century 
Teaching  me  human  side  of  enterprise  should,  in  my  view,  assist  the  student  to  tzaiii 
an  appreciation  and  a practical  grasp  of  the  human  relations  of  his  Job  in  the  work  world 
1 define  human  reliitions  as  the  way  he  behaves  with  people.  Due  to  your  good  efforts,  the 
odds  are  overwhelmingly  In  favor  of  your  student's  technical  training  proving  more  than 
adequate  for  his  work  world  job.  The  odds  arc  equally  high  that  the  frequently  difficult, 
and  probably  most  complex,  aspect  of  his  effort  to  reach  job  success,  present  and  future 
rhil.r^h  personal  skill  in  getting  along  with  otlier  people.  Doing  a job  of  teaching 

your  greatest  challenge.  Our  youth  of  today  seem  to 
realize  this  nauch  berter  than  my  generation.  Some  of  their  slogans,  such  as  "flower 

peace  , show  that  they  see  the  need  for  human  understanding.  We 
should  accept  these  expressions  In  a literal  sense.  We  should  not  dismiss  them  as  part 
of  a meaningless  drive  for  self-gratlflcatlon.  ^ 

significant  human  aspects  of  the  enterprise 
management.  The  managers  are  responsible  for  assuring 
objectives  are  effectively  reached  through  the  work  of  the  employees. 
These  days,  the  managers  are  frequently  a professional  group  accountable  to  the  owners 

^shareholders.  In  the  case  of  government  enterprise,  the  owners 
are  all  the  citizens  of  the  community. 

student  will  in  all  likelihood  graduate  Into  a private  enterprise 
^b.  we  m^lght  well  take  another  quick  look  at  this  type  of  enterprise.  Is  It  a cold,  hard 
profit-making  entity,  as  some  contend?  Or  docs  it  have  a human  side?  ’ 

-0120^  goal  Is  just  one  of  three  primary  objectives.  Long-run  stablllcv 
vr«^ir?n°^f^?h  ^ can“^y  be  assured  If  a service  is  economically  provided  and  If  the  prcjl^ 
vision  of  this  service  makes  a contribution  to  the  social  well-being  of  the  community 
In  recent  tln^s  many  of  our  youth  have  vocalized  their  desire  to  participate  in  the  making 
of  a meanln^l  contribution  to  — «_cy.  This  justifies  an  extra  word  about  the  servief 
and  social  objectives  of  private  enterprise, 

1 must  be  needed  and  desired,  A business  obtains  a customer  by  supplying 

Ciw?  ? r Pi'o^uct  at  a competitive  price.  In  order  for  the  enterpriser  to  capture  his 
sliare  of  the  customers,  he  must  project  the  proper  image  in  the  community  at  large 

b^cnnmetiHvr  **  responsible,  concerned  citizen.  Also,  if  the  enterpriser  is^ to 

1 • be  must  attract  and  retain  capable,  loyal  employees.  This  competition 

the  competition  for  customers.  If  the  enterpriser  skimps  I^Tcom- 
peting  for  qualifiable  employees,  his  business  will  not  long  exist.  Therefore,  his  policies 
^^n]^h^on  salaries,  iUness,  retirement  and  other  fringe  benefits  must  be 

S ? n«  P^'OR^'cssIve.  Wc  are  no  longer  living  In  the  days  of  enforced  child  labor 
and  the  jailing  of  a Eugene  r^bs.  Private  enterprise  Is  aware  of  this,  and  you.  as  teachers 

Immeasurably  through  fairness,  warmth  and  the  personal 
contact  of  the  classroom.  Today  business  management  may  Include  employee  particlpa- 
tion  in  immunity  social-civic  affairs  as  part  of  the  Job  performance  requirement.  1 
believe  the  banking  industry  is  noteworthy  lii  this  reg'^rd, 

objectives  of  private  enterprise  are:  ’ Service,  social  contribution  and 
« '*1  achieved  through  quality  performance  by  the  Individual  and  the  organiza- 

tion. Immediate  reward,  monetary  and  psychic,  is  in  relative  proportion  to  how  well  the 
present  job  nst^Ajipiment  is  carried  out. 

Longer  range  rewards  Include  another  dimension.  This  is  the  career  ladder.  In  the 
^ we  ordinarily  refer  to  this  ns  the  ladder  of  promotion.  The  distance  your 

ladder  will  depend  on  how  well  he  continues  to 
^ himself  for  the  upward  steps.  Career  ladders  move  from  entry-level  jobs  to 
expert  operator,  then  supervision  and  management.  For  example.  In  a commercial  bank 
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H along  the  ladder  may  move  from  messenger  to  silver  teller  He 

fly'ufrelectroSc'’?^'''’ 

" ay  idvaic^t?  ,e„,or  kToXSir  ^;,‘n,'’"'*^  •''  >">'-P“"='’  <>P=rator!  the  in^dfvS 

puter  ODerator  ” f'  operator,  senior  machine  operator,  com- 

assistant  manager,  data  cemerai"  mM™r'"data  centi?'®  Y°ou  and  I r"‘°''i,‘‘'‘‘‘''’“'’ 
m^t  WdS^lfa^a^d'  ?ac“e'^ 'po^'a'fefv’r > a®t“‘ V --t  peopl^tSe  idvanie"? 

ilPP^s^^i 

persDecSvM  address  the  teaching  of  human  relations  In  the  work  world  job  in  two 

alSSSF— 

thJt  it  nor  hsf  ^°ITu  ®.  ‘"oat 'worthwhile,  Lut  students  should  be  encouraged  to  reaUze 

n«,yrioio^'^^'°  *"®  teaching  the  human  side  would  also  include  a basic  study  of  the 

whert^'Ifh  Importance  of  Individual  dlffereneec.  You  probably  read 

^ ne^2!fi'  ® vaudeville  entertainer,  did  a dance  routine  with  Siamese 

‘'You‘nroHJhn^rt^  approached  by  these  same  twins  In  a night  club,  and  one  said 

Ma^Sr  ,n^  don't  remember  US  - but  -/•  An  individual  dlfferSce?  i thSi  so  ' 
Malcz,  In  his  PgYcho-Cybemedcs,  presents  a concept  of  people  as  gSd-sttiving 
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creawres.  Furthermore,  the  unconsclmia  computer  tn  each  person  ts  Drocrammcd  hv 
crammSf'^^  mind.  The  cc  nputer  Is  Impersonal  and  produces  as  It  Is  pro- 

granyned.  Our  computer  cannot  dist.  ngulsh  between  real  and  Imagined  experience-?  if 

win”  he  Imagined,  the  Imagined  experience  becomes  real,  and,  likely  ^ not,  faUPie 
w m be  exp^lenced.  If  a person  can  imagine  success,  the  odds  are  he  wiU  e°ne^^ 
r studept  who  thinks  ho  is  not  worth  much  and  who  lacks  self-confidence 

can  change  his  programmed  behavior  so  tliat  he  trulv  believes  in  himself  Witli  a <?iirreacr 
oriented  image  of  himself,  the  student  will  have  deVeloped  a sSund 

setting  occupoaonal  objectives  through  his  counsellor"  ior  gatafng' £ mo?t  meanrnXl 

attaining  the  desire  to  excel  in  the  work  world 
Student  can  profitably  be  given  a knowledge  of  the  things  he  and  others  want  the 
needs  we  all  constant^strive  to  satisfy.  The  behavioral  scientist  A.  H.  MaslL  In  dS! 
cussing  A Dynamic  TTheory  of  Human  Motivation”,  outlines  the  type  of  ronceot  which  Is 

foicaf"LSla*'H  “■"==  of  a=Piratton:TglnninrXXsi<!! 

lo^cal  needs,  he  describes  successively  higher  needs — safety,  love  self-esteem  nnd 

satisfie^^^^A^  this  context  man  strives  to  higher  needs  after  the  lower  needs  are 

satisfied.  A person  s position  in  this  spectrum  conditions  the  wav  he  acts.  A c-rasn  of 
such  concepts  as  Thorndike's  "Law  of  Effect"  and  the  slOTifllare  of  rewards  f^fo^unf 

Ishmencs  on  behavior  Is  certainly  perUnent  to  a knowledge  of  motivation  and  the  develop- 
ment  of  Individual  human  relations  skill.  wLivauun  duu  me  ueveiop- 

rhiQ  be  said,  but  let  me  summarize  this  aspect  of  my  remarks  by  sayl.ig  that 

” °li,*  curriculum  should  serve  to  clarify  the  dynamism  of  formu&tinc 

~f  , 1^*  shown  In  attitudes,  rt  ultlng  In  positive  behavior  patterns  on  the  jr«h  study 
of  this  arena  will  encourage  development  of  a down--E3:carth  Personal ZSTe  acceori2 

is  °/nd°what ^he  ^Ink^^he  reconciling  any  conflict  between  what  the  student 

lectlnv  himcjiif  should  be.  He  can  then  be  led  toward  the  use  of  empathy:  pro- 

m students  and  future  fellow  workers.  Through 

how  to  cret  his  f<silowo”?  empathy,  our  student  will  have  the  necessary  know- 

themselves  better.  He  can  assist  them  ro  build  a higher 
reStlons  wnhJthSsf^  themselves.  He  can  develop  and  maintain  positive  working 

enterprise  and  Individual  human  relaUons  dynamics  can  be  aided  by 
^ business  organization  model  project  wrrk  requiring  several  joint  parrici- 
amh'^’  ^ projects  should  be  designed  to  bring  out  the  need  for  empathy,  compromise 

resolution  in  order  to  reach  specified  objectives.  Further  actuallzatio’i  of 

obtained  through  enterprise  field  trips  and  visitations, 
should  be  a meaningful  part  of  Introductory  study  of  the  world  of  work  at 
?llois"\Z  of^nidmZVH''®^*  Achievement  throughout  our  nation  has  done  a mar- 

tated  phaeefof  Ih^Lrk  understanding  of  profits.  losses,  production  and  re- 

I } s^ongly  encourage  actual  student  involvement  in  the  work  world  at  the  hiah  school 

Cooperative  Program  adds  the  dynamic  ingredient  to  training  It  hclna  vnii  m 
rechcck  student  technical  ability  and  Interests  with  current  reeZinZd  ob  e^  Tt 

* slsts  maintenance  of  teacher  contact  with  work  world  activity.  By  its  nature  It  neces- 
feZ®®  counselling  and  guidance.  It  encourages  thTcorrect  of 

loX  oHde'i.„5%Tn?o“.°f  P'-oJ"?'?-*  J°P-  >'  develops  the  snidenfs  sense  of  peSonal 
laaons.  ^ ^ financial  responsibility.  It  augments  skill  development  In  human  re- 

At  Citizens  Fidelity  Bank  we  employ  co-op  students  from  Louisville  hleh  schools  in 
branch  operations,  check  processing  and  accounting.  The  program  is  highly  regarded  bv 
our  organization.  Several  co-op  student  graduates  Lve  jo£ed  our  perxnfn^t  ^ 

the  tS:hnlS'^?J^rlSZ“iS  ?ssZTT  through  appropriate  emphasis  in 

Jin^^iAriAhr*;jrif  Elective  human  relaUons  isZe  ?on-' 

vital  X factor  which  Is  necessary  for  success  in  practically  all  vo- 

^irnfAl  person  should  have  the  opporpinity  to  reach  his 

^nce  thin  o^pItS^'  ~ ra“„kf.rim^ 

Mr.  W.lsch  i%  vice-presid.nr  and  persorm.l  director,  Citizerw  Fidelity  Bank  A Trutf  Co.,  Louiiville  Ky 
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Go  where  the  action  really  is 


George  W.  Howell 

^ indebted  to  Richard  Vesek— first,  for  providing  me  with  this  oonor- 

cshifP  ° Participate  In  hearing  these  fine  presentations  and,  second,  for  allowing  me  to 
share  with  you  some  views  which  I hope  will  be  helpful  to  industrial  arts  echicfto?!  in 

session-content  Enrichmem  for  Austria] 

nvr.5  ^ f and  foremost.  I am  indebted  to  Dr.  Vasek  for  introducing  me  m indu^riai 

industr  ara'-m''wa?®d,a?,^Sn  approached  to  appear  on  this  paLl  my  concept  of 

^ involved  only  the  narrow  View  of  vocational  education  that  is 

^ siiion  of  trade  skills.  This  I know  something  about,  for  in  the  last  several  years 
Tnnn°  Shipbuilding  Division  of  Litton  Industries.  hS  trISafmoS 

T"SdS«r‘;aVa^i“'’wh‘'‘^  ^oon^saSu^d 

beLrne  vert  eSLd  i materials  which  he  sent  me  and 

ery  excited,  for  1 found  that  there  is  a great  kinship  between  the  mndf»YT»  an 

h designing  and  teaching  the  Industrial  arts  curriculum  and  thl  buSiess 
philosophy  of  Litton  Industries--prlnciples  in  which  I personally  firmly  believe 

j 1 am  referring  to  industrial  arts  in  the  broadest  sense--as  a study  of  Indus  rv 

techn^  I"  This,  by  definition,  IncSSL  a smdy 

proving°fJci?cJ,  "the  ^eMcTe"  I^te^ hnol^ofy."®""^  application  of  pure  science  to  Im» 

The  Curriculum  for  OH^ntitg  SudenS Into  aScs^^^^^ 

of  this  convention  is  -'Man-Society-Technology'.  And  through  other  industrial  arts  maS! 
rials  I have  recen^^  some  steadily  recurring  and  familiar  themes,  as  follows: 

(1)  Knowledge  is  exploding  at  an  exponential  rate. 

(2)  Nothing  In  our  society  Is  as  constant  as  change. 

( ) Industrial  technology  Is  the  means  by  which  we  make  practical  aopHc  s of 

new  knowledge  for  the  improvement  of  society.  n«-ai  appijc  sot 

(4)  Technology  is  therefore  likewise  exploding. 

by\t^^"  master  change  in  his  environment  and  in  technology  or  be  ove^  ned 

(6)  'l^erefore,  man  should  concentrate  on  being  adaptable  to  change, 
pres^tation*^^^  learned  treatments  of  these  themes  I refer  you  to  the  following  client 

Dr.  Paul  W.  DeVore  at  your  1966  convention 
Mr.  Earl  C.  Funderburk  at  your  1966  convention 
Bulletin  No.  8 of  your  Association,  by  Dr,  Donald  Maley 
Bulletin  No.  9 of  your  Association,  by  Dr.  Earl  M.  Weber. 

.u  ^ arc  all  brslc  elements  of  the  philosophy  of  Litton  Industries  Dv  annlvimr 

?vc“  nS'’vS“rs  mf“-  °r  «"'P“"V  hL  gmwn 

billion  sales  per  year  corporation.  But  there  is  one  addi- 
Which  we  add  to  the  Litton  philosophy,  and  which  1 commend  to  you*  This  is  to 
cSlic  where  it  is  needed  rather  than  to  wa?t  and  reaS  lo 

h ^ I become  the  master  of  change,  leading  it  into  constructive 

channels  and  more  nearly  controlling  one's  destiny.  ® constructive 

Ts  session— Content  Enrichment  from  Industries*  Vlewooint 

The  subject  of  my  presentation  is  “Go  Where  the  Action  Really  Is“-  the  ouroose^mv 
remarks  will  be  to  advance  the  following  points*  ^ ’ purpose  of  my 

oir]?e'^Uer^rSfsySem.“*  ‘>">“"8  youth  as  » the  merits  of 

most  pi-essing  problems  in  today's  society  can  only  be  oro- 
community  applying  our  vast  techno  Jgy  wfthin 

S ruva’i'ei  a„?aSp"b“itamee^fea“ 

article  entitled  “And  One  Thing  Certain".  Columnist  Henry  J Tbvlor 
posed  this  challenge  to  American  business.  Mr.  Tbylor  said:  ^ ^ 

business  is  shattering  a duty  Ilkea dropped  egg.  The  duty  is  the 
rtlculatlon  of  American  free  enterprise  fundamentals.  And  one  thing  is  certain: 
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If  those  who  belie ve  in  free  enterpr;‘.se  are  not  willing  to  defend  it,  those  who  don’t 
believe  in  it  will  take  over. 

An  American  Association  of  Advertising  Agencies  survey  indicates  that 
about  nine  out  of  10  - 88  percent  - of  the  surveyed  college  students  say  they’d 
prefer  careers  in  government,  a profession  or  academic  life  rather  than  business. 
Behind  the  oiindfolds  of  their  Ignorance,  they  see  business  ’removed  from  social 
and  moral  affairs’,  ‘dull’,  ‘noii-creative’,  etc. 

“There  are  68,000  full-time  law  students  in  the  country.  Polls  show  that  the 
majority  disdain  corporate  law.  They  talk  about  the  future  opportunities  in  it  as 
if  a business  life  were  somehow  shameful  and  not  a life  worth  living. 

Por  example,  the  39  editors  of  tl.  Harvard  Law  Review  are  considered 
the  university’s  top  and  most-promising  students.  At  a recent  symposium  tli^y 
stated  tnat  it  is  unlikely  that  a single  one  of  them  will  enter  business  practice. 
Their  expressed  Interest  - all  39  - is  in  the  legal  aspects  of  poverty  affairs, 
pollution,  consumer  protec*don  and  social  reforms  — practically  anvthinK  except 
going  into  business.’’ 

But  we  must  admit  that  our  amazing  technology  and  industrialization  have  also  con- 
tributed to  many  of  the  social  ills  which  beset  our  nation  and  mankind,  and  which  occupy 
so  much  of  the  thoughts  of  the  younger  generation. 

figures  cited  by  Mr.  Thylor  show,  our  youth  right  now  has 
identified  business  and  Industry  with  the  “Establishment”,  and  is  beginning  to  lose  in- 
terest ta  bus^ess  as  a rewarding  career.  To  use  a common  expression,  youth  wants  to 
go  Where  the  action  is  ',  or,  more  accurately,  where  youth  thinks  the  action  is.  its 
choice  of  careers  will  be  in  those  areas  where  it  feels  needed,  "feels  it  can  be  creative, 
feels  it  can  express  itself  and  feels  It  can  make  a meaningful  contribution  toward  alleviat- 
ing the  present  ills  of  our  society. 

Young  people,  at  first  acquaintance,  tend  to  view  lnstitutions--particularly  large 
institudons — with  a certain  amount  of  understandable  fear  and  distrust.  It  is  perhaps  the 
viewpoint  of  any  individual  newly  confronted  with  a large  society.  Yet  we  are  a large 
society,  and  as  such,  must  have  the  necessary  institutions  to  fit  that  society  and  do  Its 
work.  In  many  areas  vast  numbers  of  things  must  be  made,  mLUions  of  services  per- 
formed, billions  of  dollars  put;  to  work  and  millions  of  people  employed.  Such  is  the  role 
of  the  corporation  and  big  business,  and  it  exists  as  a necessary  part  of  our  society  be- 
cause it  does  these  things  on  a large  scale  effectively. 

However,  the  monolithic  corporation  dominated  by  elderly  men  is  a modern  myth. 
Most  corporations  are,  in  fact,  diverse,  restless  dynamos  of  activity  where  the  individual 
talents  of  thousands  of  people  of  all  ages  thrust  at  the  result.  The  presidents  of  most 
leading  corporations  are  in  their  40’s,  andmostof  the  key  men  in  their  late  20’s  and  30’s. 

Contrary  to  old  notions,  the  increased  flow  of  infomiatlon  techniques  and  communica- 
tion within  Hie  corporation  has  not  necessarily  prompted  greater  concentration  of  author- 
ity and  depersonalization.  Quite  the  opposite  effect  Is  frequently  the  case,  since-  tliese 
developments  make  possible  the  greater  decentralization  of  real  authority  and  responsi- 
bility to  many,  many  people.  In  a practical  way,  the  technical  developments  of  business 
have  made  possible  a truly  relevant  role  for  the  individual. 

C^^TOtations  today  look  for  the  broadly  educated,  adaptable,  restless,  confident  and 
thinking — but  well-adjusted- -man  for  future  leadership.  In  Litton  we  call  him  the  "entre- 
preneur”. 

true  that  Amt-rica  suffers  from  the  same  inconsistencies  that  have  plagued 
^e  otqer  great  societies  of  man — poverty,  ignorance,  disease,  hunger,  war,  frustration, 
despair — existing  alongside  hope,  belief,  achievement,  joy,  progress  and  satisfaction. 
But  I believe  that  in  America  there  is  a difference. 

The  productive  talent  of  our  society  has  given  us  a level  of  affluence  unmatched  in 
history.  As  some  thoughtful  critics  have  pointed  out,  this  is  not  an  unmlxed  blessing. 

^ ^ total  blessing,  neither  is  it  a total  liability.  Even  the  sharpest  critics 

of  our  affluence  admit  that  it  may  have  given  us  the  resources  to  attack  and  solve  societal 
problems  around  us.  And  this  I believe  to  be  the  difference.  i belle /e  we  have  built 
ourselves  technically  and  industrially  to  the  point  where  we  have  both  the  opportunity  to 
go  back  and  correct  our  mistakes  and  at  the  same  time  go  forward  to  new  achievements. 
It  is  a rare  opportunity  for  any  society  to  be  free  enough,  and  economically  healthy 
enough,  to  be  able  to  do  this.  And  I believe  we/|OKldrall  agree  that  the  time  could  not  be 
more  opportune. 
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-nethod'of  problems  which  beset  our  society,  what  better  and  quicker 

.netnod  of  solving  i^em  is  there  than  by  maximum  utilization  of  industry  and  business  In 
^e  enlightened  application  of  today’s  and  tomorrow's  technology?  In  fact  I would  oose 
the  question  of  whether,  within  the  time- frame  we  have,  there  S any  odier 
poverty,  other  than  improved  mass  production  and  distribution  of  foodstuffs— to  pollution 

Sic  to  industrial,  bu?  consEmer  and 

public  pollution— to  discrimination,  other  than  by  improved  training  techniaues  and 

meaningful  and  di^ified  work-“tf  Setto  housing, 
^an  innovative  mass-produced  housing--to  education  systems  costs  generallv  than 
throu^  new  technology  in  communicatlcns  and  learning  media  industries.  ^ 

th  i on--it  includes  transportation  problems,  conservation,  etc.  My  point 

enlightened  system,  applying  industrial  technology  on  an 

u basis,  is  the  only  means  of  solution  to  cur  problems.  Certainly 

^cord.  economic  system  in  the  history  of  the  world  that  has  America's  track 

^ when  it  comes  to  attacking  these  problems,  the  enlightened  business 

Industry  or  corporation  is  where  the  action  really  is.  For  example,  a few  of  the  Ltivities 
in  which  my  company  has  been  involved  recently  are; 

(1)  Economic  planning  for  undeveloped  regions. 

(2)  Job  training  for  the  disadvantaged,  followed*  by  job  placement. 

fil  water  pollution  monitoring  and  reduction  devices. 

sens^y^leaSimg  ‘Educational  and  instructional  systems  involving  multi- 

(5)  Improved  food  processing  and  distribution  systems. 
rwS^i*^  's  where  there  lie  vast  opportunity  and  challenge  for  our  young 

Ean  be  moU^tld  <=«"  b®  ®hov/n  the  opportunln.,  and  If  the? 

Vocadona"  American 

'where  is  the  action  for  industrial  arts?',  I would  sub- 
^ areas  of  major  soclf^tal  problems  facing  mankind.  But 
specifically,  I am  suggesting  a form  of  industrial  arts  which 
explores  the  application  of  technology  to  the  solution  of  the  major  social,  en- 
vironmental and  operational  problems  that  face  mankind." 

specific  proposals  on  curriculum  I highly 

curt^S^i^'iho.fld'h^  ® would  suggest  that  Included  in  any  new  industrial  Lts 

f ^ should  be  courses  and  instruction  which  teach  the  merits  of  our  free  enterprise 

twean  students  should  be  taught  tlie  differences  be- 

'mnrovfng  nfi  other  economic  systems,  and  the  necessity  for  maintaining  and 

Students  business  institutions  in  order  to  apply  technology  to  improve  our  soSety. 

shown  where  the  action  really  is  and  motivated  to  accept  the  challenge 

llp?ov?n®gSuJ^iciety!"^^^  and-THTustry  into  an  even  greater^lntwtmS 

..  should  be  a joint  effort  by  educators  and  business.  My  two  specific 

contact  your  local  Chamber  of  Commerce  or  the^United^States 
Shfr^S^n  in  Washington,  DC,  where  you  can  obtain  materials  on  many  joint 

Education  ComLttee 

Frn?ffmi^?'S5o  ^ exceUent  56-page  manual  entiUed  "How  to  Plan 

fo''  vou?*schS?i  Projects  . Second,  you  can  contact  Industries  and  businesses 

m your  school  district,  and  I am  sure  you  will  find  many  companies  which  would  be  glad 

?ta« ''nart  ll^?  !”  your  industrial  arts  curriculum  program,  utilizing  their  focilTties  and 
busln«^ emphasizing  understanding  of 

enter  the  ’70's,  our  nation  faces  tremendous  challenges,  of  which  w'e  are  all 
PelmeiT  challenge.  In  my  view.  Is  that  of  proving  that  lur  present  frei  en1e“ 
System  that  has  breught  us  to  the  way  of  life  we  now  have — can  be 
adjusted  to  solve  tfie  social  and  human  problems  that  are  plaguing  us  and  especially  our 
youth  evr  youth  say  that  there  Is  no  need  for  poverty  aSd  dilution  in  a land  S ment^! 
f right.  They  say  that  there  Is  no  need  for  distress  and  discrimination  in  a 

.figbt.  They  say  there  Is  no  need  for  such  frustration 
and  fright  in  a land  of  freedom,  and  they  are  right. 
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The  concern  of  youth  with  the  great  issues  of  our  time,  the  deep  dedication  of  which 
youth  is  capable,  plus  this  generation's  abiding  enthusiasm  are  the  qualities  which  assure 
self-renewal  of  our  society  on  a higher  plane  each  generation--and  tliese  are  the  qualities 
which  must  be  brought  to  bear  in  business  and  industrial  leadership  if  the  great  ecological 
and  social  problems  of  our  nation  are  to  be  solved. 

The  future  leadership  of  our  nation  spends  more  time  in  the  hands  of  teachers  than 
with  their  parents*  Your  responsibility  is  great.  The  destiny  of  Western  Civilization  as 
we  know  it  may  be  riding  on  the  generation  of  Americans  who  are  now  in  our  elementary 
and  secondary  schools*  Therefore,  industrial  arts  educators  must  join  now  with  business 
and  industry  in  crejating  out  of  today's  youth  an  enlightened  and  motivated  future  business 
leader.*  " ' business  leadership  which,  together  with  leaders  in  the  academic  community 
and  in  Aenr,  will  direct  our  nation  to  the  fulfillment  of  its  destiny  of  providing  for 

every  xiiuividual  the  freedom  and  opportunity  to  develop  his  maximum  potential  and  to 
conirib  ite  to  the  betterment  of  mankind* 

Mr.  Uo  ill  is  v‘  ildent,  Ingalls  Shipbuilding  Division,  Litton  Industries,  !nc. 
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Patrick  Barbour  Lyons 


1 particularly  welcomed  this  chance  to  speak  today  before  this  group.  To  me  The 
American  Industrial  Arts  Association  and  this  convention  reflect  a promising  approach 
for  coping  with  the  question  of  how  changing  technology  affects  us  and  oui  children. 

It's  a topic  to  which  Tve  given  a lot  of  thought.  I deal  with  it  one  way  or  another 
almost  on  a daily  basis.  And  before  1 say  anything  further,  let  me  assure  you  that  the  last 
thing  I want  to  do  today  is  tell  you  how  to  handle  your  jobs.  I only  want  to  explain  what 
kind  of  people  we  are  looking  for  now  and  in  the  future  and  why  we  need  people  who  are 
trained  to  be  flexible  in  the  application  of  their  talents. 

My  objective  is  to  encourage  you  to  concentrate  on  teaching  basic  theories  and  con- 
cepts that  our  future  employees  can  use  in  learning  specific  details  of  their  jobs*  I hope 
that  we  will  follow  through  as  soon  as  we  can  on  whatever  insights  we  come  up  with  today. 

In  thinking  over  my  part  of  the  discussion,  it  became  increasingly  clear  to  me  that  we 
are  not  only  discussing  next  year's  possibilities,  or  the  next  decade's  possibilities.  We 
are  discussing  today  the  careers  of  people  who  will  just  be  realizing  their  full  potential 
30  years  from  now. 

We  crossed  a boundary  in  1968,  and  now  we're  in  a brand-new  world,  demonstrate 
whnt  I'm  talking  about.  I'll  ask  your  help.  Picture  in  your  mind  for  a moment  the  State  of 
Kentucky.  What  does  it  look  like?  Chances  are  you  visualize  an  area  outlined  in  black, 
bordered  on  the  north  by  the  Ohio  Kiyer.  Depending  on  how  familiar  you  are  with  the  state, 
you  might  see  it  criss-crossed  with  roads  and  dotted  with  cities* 

Now,  I'd  like  to  ask  you  to  picture  our  planet  earth,  blue  and  green  and  marbled  with 
clouds,  rising  above  the  brown  horizon  of  the  moon.  Ever  since  the  moon  walks  of  last 
year,  most  people  in  America  today  can  picture  the  earth  in  that  perspective  from  the 
moon  just  as  easily  as  they  picture  Kentucky. 

Here’s  the  point:  the  vision  we  have  of  Kentucky  comes  from  technology.  Through 

the  techniques  of  accurate  surveying,  aeria*  photography,  mapmaking  and  printing,  we 
all  have  a very  clear  picture  of  our  close  surroundings. 

NoW|  again  thanks  to  technology,  we  have  a new  vision  of  ourselves,  a new  picture  of 
what  our  home  planet  looks  like  as  it  moves  around  the  sun  through  the  Mackness  of  space. 
It's  an  enormously  significant  vision*  Millions  of  people  have  lived  and  died  on  this  planet 
vithout  seeing  such  a picture,  without  having  a clear  vision  (in  full  color,  I might  add)  of 
die  image  that  all  of  us  here  have  in  our  minds  right  now. 

We  can  judge  the  power  of  such  a vision  from  history*  Before  modern  mapmaking 
got  started  in  the  fourteen  hundreds,  millions  of  people  had  lived  and  died  without  an  image 
of  even  their  local  surroundings.  But  when  the  first  good  maps  of  the  world  began  to  cir- 
culate, people  such  as  Christopher  Columbus  began  to  get  their  first  real  conception  of 
what  the  earch  was  like.  It  started  with  a picture,  an  image  in  the  mind.  It  ended  with 
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With  the  moon  and  pertapTo*4°r  planets".  '"'P  "‘“S 

^ have  been  broadened  by  the  advances  of  technoloev  We  are  so 

accustomed  to  seeing  marvel  aT^ey  r#=»r»Kin-fr»<ii  i * vve  are  so 

"iff  developm.mts  calmly,  as  if  w'L  e^^ected  no 

with  ^chnoloc.^  remind  ourselves  of  how  far  and  how  fast  we  have  come 

nhvQ^e^Ql•  a ^ ^ quickly  our  vision  has  expanded.  Arthur  Clarke,  the  astr*-- 

Fn^i  qas  ®^^^"^\writer  who  was  among  Che  first  to  propose  communications  satei’^tes 

Se  sneedTt  vSiTth^P'  7f"  scientists  are  sometimes  among  those  who  doubt  oj  hmoS 
^ckiS^ie  w^^riSS  ^eWorld  can  change.  Clarke  quotes  the  American  astronomer  wniiam 
‘ writing  a few  years  after  the  Wright  Brothers  made  their  first  flivhT 

airplaie  PlcSl  Jaw  °"Vhe  "'’J'  ”’®''  '"■=  bhand-new 

cT^ooHirirr*  v-  The  popular  mind  often  pictures  gigantic  flvine:  machipe^? 

Jr^'JleS"JSaJ^rhfpf"t;e"em“7ano‘sJrm?"‘% 

prohibitive  to  any  but  the  capitalist  who  could  own  his  aim  yacht."  ®’‘Pe"be  "odW  be 

we  need  JJJh  yffion  passenger  airplane  was  a visionary  idea.  Now  is  the  tln.e  when 

today,  Clarke  quotes  a Professor  A.  W.  Bickerton  on  space  flight- 

Vicious  specializa^tion  wm°?S?y  s^^  tfie  absurd  length  to  which 

possible  *'  carry  scienusts  ...  the  proposition  appears  to  be  basically  im- 

NO.  it  was 

ot  technological  visioS'.aftectcd  evend.e  most  famous 

1^3  r {r  2?dt  srrr--^r\r.d"?crijy33^^ 

splh"e^f"thrf?n"tlsJlra3r“h'Sh"“^^^ 

twenty  years,  he  might  have  seen  the  first  demonstration  of  television  in  192?!  ‘ 

which  v.-e  have  efpSJcJd  in  mjftasf tjw  .J^caJ^  ia^iar ’"fsr"Sc1c'i^^^^^^ 

*e3h„o,  PaoP'P  ‘n  the  past.  Thesf  L^me  peop^^^^^ 

I960-S  “I  P?ofeJJo'?'BiS’‘’rf  working  in  the  air  transportation  industry  in  the 

have  JUn  seS^sirmlsJeJ.  "tany  wouldhave  jobs  in  the  space  program,  we  would 


gettlM3ter*"A?‘TvJ"\“H‘'°®'’‘s®  '’‘‘i°  technology  is  a serious  one,  and  ifs  not 

M Sioi  our  derermina«™  beginning 


can  do  this,  simply  because 

It-  - iiri  ,1,11-1.  w^e.1 ".■ ‘ "tjuiu  iitvc  uo  oo  is  discuss  the  problems  of  keen- 

Siicific  observations®!' hTv e"  iSrecid  3*03100^"'""""""""’" 

f<^ flexible^  °r  educ^on,  1 will  define  tliis  need  in  terms  of  my  industry's  need 

te  m a a understanding  of  the  theory  behind  ijir  wOrt 

in  addition  to  a spec.ific  understanding  of  the  Job  tl,sy  do.  Tills  basic  understanding  is 


vital  for  people  to  be  able  to  adapt  their  skills  to  ovr  changing  technology* 

But  let  me  begin  with  technology  Itself.  If  we  use  the  customary  definition  of  tiic 
word,  “the  organization  of  knowledge  for  practical  purposes",  we  can  see  thu.  the  word 
technolrgy  encompasses  nearly  all  the  accomplishments  whi.:h  set  man  off  from  other 
animals 

If  we  v/ere  to  giaph  man's  technological  progress  from  the  beginning,  we  would  have 
a very  striking  curve,  especially  tov;ard  tlie  end,  meaning  the  present. 

At  our  moment  in  man's  history,  tlie  curve  is  going  almost  straight  up.  Toward  the 
beginning  of  history,  it  has  been  estimated  that  it  took  between  ten  thousand  and  one  hundred 
thousand  years  to  double  oui'  knowledge.  Nowadays,  we  have  whittled  tliat  figure  down 
somewhav--it  takes  us  fifteen  years  to  do  it,  and  by  now  that  is  a huge  quantity  to  double-- 
and  if  history  holds  any  lessons,  knowledge  will  double  again  in  less  than  fifteen  years! 

But  we  seem  to  fail  to  heed  the  lessons  of  history  and  to  anticipate  the  rate  of  change. 
Further,  we  seem  also  to  fail  to  predict  the  breadth  of  change. 

It  used  to  be  that  our  technology  was  rather  simple  ar  d obvious  in  its  workings,  at 
least  compared  to  what  we  have  with  us  now.  As  an  example,  recall  that  the  development 
of  the  early  automobile  owes  itself  in  part  to  wagon-  and  carriage-makers.  For  them  it 
was  a fairly  easy  matter  to  make  the  jump  from  one  mechanical  technology  to  the  next, 
while  the  blacksmiths  became  our  mechanics.  In  a similar  way,  the  Wright  Brothers  found 
it  natural  to  progress  from  the  bicycle  to  the  airplane. 

Arthur  Clarke,  whom  I mentioned  earlier,  points  out  that  if  we  “showed  a modem 
diesel  engine,  an  automobile,  a steam  turbine  or  a helicoriter  to  Benjamin  Franklin, 
Galileo,  Leonardo  da  Vinci  and  Archimedes--a  list  sponning two  thousand  years  of  time — 
not  one  of  them  would  have  any  difficulty  in  understanding  how  these  machines  worked. 
Leonardo,  in  fact,  would  recognize  several  from  his  notebooks.  But  now  suppose  that 
they  were  confronted  by  a television  set,  an  electronic  computer,  a nuclear  reactor  and 
a radar  installation.  Quite  apart  from  the  complexity  of  these  devices,  the  individual 
elements  of  which  they  are  composed  would  be  incomprehensible  ix>  any  man  bom  before 
this  Century.” 

I might  add  that  these  elements  can  be  incomprehensible  to  many  who  were  bom  in 
this  century. 

Our  technology  now  is  so  different  from  the  older  mecnanical  age  Just  past  that  some 
have  said  that  we  are  in  the  “Second Industrial  Revolution''.  This  Second  Industrial  Revo- 
lution is  based  on  far  different  elements:  electronics,  atomic  energy,  new  S3mthetic 

materials,  barely  visible  and  invisible  techniques  in  manufacturing,  the  life  sciences  and 
communications.  There  simply  is  no  way  now  that  a person  can  expect  to  take  apart  many 
of  our  modem  devices  to  see  how  they  work.  An  automobile  mechanic  cannot  naturally 
progress  to  become  a television  repairman,  and  a carpenter  cannot  naturally  progress 
to  build  an  electronically-controlled  machine  for  molding  sophisticated  plastics. 

The  problem  before  us  in  industry  today  is  that  the  work  of  the  Second  Industrial 
Revolution  is  very  quickly  taking  over,  replacing  the  older,  purely  mechanical,  technology. 
As  we  move  nearer  the  twenty-first  century,  the  changeover,  which  is  based  on  an  explo- 
sion of  technical  knowledge,  continues  to  accelerate.  In  order  for  industry  to  grov/  along 
with  tills  knowledge  explosioi  ve  will  need  people  who  can  expand  technology  within  in- 
dustry at  the  .jame  rate.  We  eed  not  only  the  most  learned  specialists  to  spearhead  die 
change,  but  also  a whole  host  of  support  people  engaged  in  a wide  range  of  technological 
occupations.  As  1 will  explain  in  detail  later,  each  of  these  occupations  would  depend 
first  on  their  basic  understanding  of  the  fundamentals  of  their  work,  and,  secondly,  on 
their  specialized  skills.  This  requirement  fr  r mobility  will  accelerate  as  industry  makes 
technological  progress  to  take  advantage  of  the  knowledge  explosion. 

For  examples  of  this  progress,  I hope  you’ll  understand  if  I refer  occasionally  to  the 
business  of  making  communications  equipmenL  Western  Electric  is  the  company  1 know 
best,  and  It  is  like  other  modem  industries  which  are  changing  rapidly  as  they  develop 
newer  products  and  ways  of  making  them. 

Our  company  was  fordanate  in  one  respect — we  got  started  at  the  very  beginning  of 
the  so-called  Second  Industrial  Revolution  as  makers  of  electrical  devices  for  communi- 
cations. However,  in  the  past,  and  continuing  even  up  to  the  present,  we  were  still  involved 
to  some  extent  wi^  what  we  might  call  a visible,  partly-mechanical  technology.  You  could 
see  the  electromechanical  relays  and  the  way  they  worked  in  switching  telephone  calls. 
While  these  sets  of  switches  have  grown  quite  complex  throughout  the  years.  The  logic 
behind  tliem  is  still  basically  a logic  you  can  see.  The  relays  move.  You  can  see  the 
wires. 
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a totallv  different  story.  We  are  beginning  to  manufacture 

or  switching  equipment,  called  the  Electronic  Switching  System, 

nr-^n  time  we  get  into  our  foil  production  on  ESS,  we  will  have  to  be  fullv- 

prepared  to  meet  the  demands  of  this  new  tedmology. 

tr,  roL  ^ easy  task.  ESS  is  essentially  an  application  of  computer  principles 

invofvS  ■>'  the  logic SelectromeSS!  we 

o nail  o electronic  logic.  Instead  of  banks  of  visible  relays,  we  now  have  rows  of 

We  store  infoSatl^n  Perform  their  functions  silently,  without  moving. 

Zt  f,r5  information  as  invisible  magnetic  spots  on  magnetic  sheets  and  provide  operat- 
ing instructions  through  invisible  computer-type  programs.  proviae  operat- 

vania  development.  At  our  plant  in  Allentown,  Pennsyl- 

nfr>Hii*f'i-a  u-i  u beginnings  of  complete  new  methods  of  manufacturing  involving 

L 1947  conceived  of  twenty  years  ago.  Since  theSS/tranSsm? 

weirt^ar  P^°Sressively  shrinking  the  size  of  electronic  components.  Now 

of  se^eiuran^liL^^  an  entire  circuit  made  up 

?n  geS  if  direction  that  the  electronics  industr? 

of  tSSistoil.  ^ making  tiny  silicon  chips  which  hold  hundred 

formld^  frf ’jfii?  f devices  is  revolutionizing  the  factory.  Metals  are  now  being 

, , solid  state  devices  molecule  by  molecule  and  even  atom  bv  atom  We  are 

nee?  to*®be^f  testing  under  microscopes^  Our 'factories 

surgical  “ or  !aEora»r?as.  ™™f»cture  Uiat  they  are  beginning  to  rasambla 

Computers  find  use  throughout  our  business  as  parts  of  the  product  we  seU  as  narta 

f ^^^1^  equipment,  as  parts  of  our  manufacturing  process,  etc.  ITiey  are  becoming  as 
commonplace  as  pencils  and  paper.  . mcy  are  oeuommg  as 

M Tu  changeover  into  these  new  technologies,  we  will  be  going  through  a situa- 

urn f ^ common  in  advanced  American  industry.  More  than  anything  else 

test  the  elacJonlcswlSgs^BSsaS 

t- 111  have  to  be  thoroughly  knowledgeable  in  solid-state  Kchnology 
S?d  a^Slafadv”SS«wdeS|:;’  testing  equipment  wm 

M,o  Whe^^e  will  we  get  the  type  of  people  needed  for 

h“l^gi?rdevllopTth‘S?^^^^  S,dn"s“?i“l?e^ 

England  to  r -cruit  the  men  we  needed.  Before  that,  we  had  to  go  to  Canada. 

4?  rnay  ask,  xvhere  do  fool  and  die  makers  fit  into  this  picture?  Thev  are  nart 

Revoludof^^W?^'^  °H  '«'hich  are  required  to  support  the  Second  Industrial 

mir  tra^fn’ir  f However,  few  qualify  for 

grounds.  because  most  candidates  lack  broad  enough  basic  technical  back- 

includes  f ® wide  spectrum  of  jobs.  It 

rhrn  nr-nfo^^  Skilled  mechaidc,  the  tool  maker,  the  technician,  the  semi-professional  and 
nfvJf  ofesslonal  engineer.  Each  requires  a basic  understanding  with  incieasing  d-=grees 
of  knowledp  and  specialization.  Each  a valid,  honorable  career  in  its  own  right  ^ 

RevoKnf'^ATff  a'' niSn®n*°  thepeople  in  our  schools  for  the  Second  fodilstrial 

question  which  must  go  right  along  with  that  one  is:  How  are  we  in 

gotag  to  prepare  the  people  we  have  with  us  now,  and  the  people  who  come  to  us 
from  the  schools,  for  this  same  change?  wno  come  to  us 

Western  Electric  and  other  companies  similarly  involved  in  advanced  technology  have 
nf specific  gaining  for  quite  some  time,  as  you  well  know.  The  training  we  have 
anH^  extensive.  In  the  case  of  our  tool  and  die  makers,  we  have  a three 

and  one-half  year  course  of  classroom  Instruction  and  on-the-job-training  consisting  of 
f thousand  three  hundred  hours  of  instruction.  Even  if  the^ew  employee 

?linlnffn/wf  technical  school,  he  wiU  have  to  spend  at  least  two%ars 

training  for  Western  Electric’s  particular  ceciinology.  ^ 

Indicate  changes  which  result  from  advancing  technology 

fa2  all  /I  continue  and  probably  increase.  Engineers,  managers,  in 

fact  all  levels  of  personnel  snould  now  expect  to  undergo  periodic  retralnine:  simclv 
ecause  of  the  specific  changes  we  will  be  making  in  our  products  and  processes  durfog 
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the  course  of  tiicir  careers. 

Given  this  trend,  and  our  growing  commitment  to  the  responsibility  of  training  our 
employees  for  specific  tasks,  we  arc  beginning  to  develop  some  clear  preferences  con- 
cerning the  type  of  man  we  will  want  to  be  hiring  in  the  coming  years. 

We  are  getting  first  of  all  some  ideas  about  how  flexible,  adaptable  and  broadly- 
trained  our  employees  of  tlie  present  and  future  must  be,  for  two  reasons.  The  obvious 
but  very  iniixirtant  reason  involves  what  ha.s  been  called  occupational  obsolescence,  nie 
otlier  involves  broad  changes  in  manufacturi  g techniques.  First,  occupational  obsoles- 
cence Ijappens  because  jobs  eliange  as  quick  ' as  technology  changes.  People  who  must 
.adapt  when  a new  technology  makes  their  old  skill  or  specialty  obsolete  often  have  to 
unde»-go  extensive  retraining,  from  the  ground  up. 

Hnginecring  s^'hoois  have,  in  the  past  years,  recognized  that  the  broader  and  deeper 
the  exposure  to  the  general  field  of  engineering  and  the  tiicory  behind  it,  the  better  the 
engineer  will  be  able  to  adapt  to  the  changes  in  the  state  of  tlie  art.  In  othei  words, 
from  tlie  very  beginning  of  his  higher  education,  before  he  specializes,  the  engineering 
stud  ent  gets  trained  from  the  ground  up.  Before  he  is  allowed  to  develop  an  especially 
strong  branch,  his  spe«_..«lty,  he  Is  given  some  strong  roots  to  support  branch.  To 
continue  the  analogy.  If  the  strong  branch  ho  has  developed  is  cut  off,  or  made  obsolete, 
he  has  the  roots  to  grow  another  one  far  more  easily.  He  does  not  have  to  be  retrained 
from  tlie  beginning  in  most  situations. 

What  we  have  to  recognize  Is  that  these  new  rules  of  the  game  are  beginning  to 
apply  to  much  more  than  Just  engineering  and  the  training  of  engineers.  Before  this 
Second  Industrial  Kevolutlon  is  over  In  tlie  years  head,  there  will  probably  not  be  a 
single  skill  or  trade  which  will  not  be  radically  affeett  by  our  newest  technologies.  The 
clianges  will  all  be  in  the  direction  of  complexity,  not  simplicity;  of  sophistication,  not 
crudeness.  The  new  skilled  technical  worker  we  need  now  and  are  going  to  need  in  the 
future  will  be  much  closer  to  today's  engineer  tlian  yesterday's  blacksmith  or  machinist. 

if  this  Is  true,  then  wemustadn-'  good  for  today's  engineer  must  also 

be  good  for  tomorrow's  technician;  chnology  shifts,  the  more  vulnerable 

they  become  to  occupational  o’  . therefore,  we  have  a greater  need 

for  technicians  and  engineers  wt  ^ general,  theoretical  foundation  who 

have  been  trained  from  the  grou  . iiexible,  adaptable  people  capable  of  ^ >g 

on  a new  specialty  if  they  have  to.  Aiu  cnaaces  are  they  will  have  to. 

1 don’t  mean  to  imply  that  we  should  not  continue  to  give  all  the  special  training 
wo  can  in  the  trade  schools  and  In  Industry.  We  must  keep  Improving  this  part  of  our 
industrial  arts  education,  as  we  have  recently  been  doing.  But  we  should  also  consider  that 
Industry  need.s  the  kind  of  flexible  people  who  have  a sure  sense  of  balance  In  tlic  middle  of 
rapid  changes  In  tlieir  specialty  because  they’ve  been  given  a good  foundation  before  spe- 
cializing. 

ITic  other  reason  that  wc  want  this  new  flexible  kind  of  employee  for  the  fUture  grows 
out  of  new  Ixisic  changes  in  the  way  Industrial  processes  are  organized.  These  changes 
are  directly  related  to  the  effects  of  the  new  technologies  of  the  Secon''  Industrial  Revo- 
lution. 

Hriefly,  we  are  lieglnnlng  u.se  electronics  lo  link  our  manufacturing  operatlon.s  into 
larger  and  more  complex  systems  of  machines,  'rhe  effects  of  this  trend  in  tlie  factory 
arc  f.ir- reaching.  The  people  on  all  levels  who  work  witli  these  new  manufacturing  sys- 
tems need  to  develop  new  way.s  of  thinking  which  are  unlike  the  very  specialized  approaches 
of  the  past.  A link-up  of  different  kinds  of  machines  Into  a system  means  simple  u>at 
there  has  to  he  a link-up  of  specialists  who  can  work  with  each  other  and  ••c.deratand  each 
other.  Piey  must,  in  otlier  words,  have  enough  breadth  in  training  to  be  well- 

acquainti  iJi  each  other’s  fields.  Undoubtedly  everv  i^iastry  In  America  Is  Involved  at 

liiis  mo;  in  adjusting  to  these  changes.  And  d,ese  new  methods  of  organization  show 

every'  sign  of  becoming  the  normal  form  of  organlzaticMi  In  the  years  to  come. 

I’ve  gone  on  at  some  length  w*d,  ihig  idea  because  It  tends  to  support  my  contention 
that  wc  need  a new  kind  oi  trained  person  to  go  with  a new  kind  of  technology.  The 
twentieth  century  will  s-ce  the  fully-automated  factory.  The  twenty-first  century  may  see 
the  fiilly-automanxl  industry. 

The  technicians  who  will  be  working  in  these  plants  of  the  future  will  have  Jobs  far 
different  rrom  the  tasks  with  which  we  arc  familiar.  They  will  need  to  become  very 
familiar  with  at  least  the  principles  which  lie  behind  the  now  field  of  systems  analysis. 
At  minimum,  they  will  have  to  be  systems  thinkers  and  problem-solvers,  with  the  ability 
to  examine  entire  processes  ^Ather  than  just  isolated  parts.  Finally,  they  will  have  to 
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probe  ond  to  think.  raOior  tlinn  simply  to  draw  on  rote  memory. 

Xing'* 

Where  far  off  in  rhn  ti  the  new  opportunities  in  Industry  arc  some- 

Ing  questions  apply  rus^^rod  y V^wen'^s^tomo  nj  ‘ think  the  follow- 

rtem  thin^rn'n”rew‘‘l‘^oTateVXX'  '‘"“"'‘=‘‘*5=’  A?e'’we'irtrur.?intag 

:Se^rsa=dr£f 

by  people  In  the  to  think?  Iliese  are  the  attrlbuto.s  which  will  be  needed 

Ing  omXl,X"S‘rSii^h'’onX?t7tS  oP-t™"*!  ""  the  principle  of  teacn- 

to  encourage  you  to  anplv  this  same  nrlnrini  V comments  today  have  simply  been 
To  sum  upVl'd Tike  to  ti?a  fewTrir^^  P'"'"  ‘"‘^^istrlal  and  technical  courses, 

year  error  In  predlctlne  television  ends  togetlicr.  Recall  Jules  Verne’s  thousand- 
ary could  £ was  thn?rh*?H 

whlch  we  have  experienced  He  hnH  h««n  experienced  the  history  of  change 

century  knowledge^xploslon.*  given  only  a small  glimpse  of  the  twentlcth- 

even^hunTred-5Tear®err?i^^^^  obligation  to  be  visionaries.  JTiousand-  or 

cause  serious  problem^  at  ^ of  the  question:  Ten-year  errors  will 

obligation  to  do  better  than  Jules  Ver^e'^hee*””''^"®  today.  Furthermore,  we  have  the 
changing  technolo^  of  the  past  and  ^Jes^n?^  we  have  the  opportunity  to  study  the 
We  have  the  chancf  to  pr^parrourselv^  f f^hire. 

""  declX^crrse 

in  o^u^app.^^^^^ 

Mr.  Lyon»  i»  g.n.rol  manager  of  We, tern  Electric,  Oklahoma  City,  Okichoma. 
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guidance 


Vocational  guidance  theories  and 
the  industrial  arts  teacher 


Harman  J.  Paters 

rochiSiw^*^v  individual  and  social  consciousness  into  the  area  of  industrial 

W 1°^  the  horizons  from  which  a student  will  Llect  roaftwav 

individuars  life^  ^Guidanc^  of  guidance.  Guidance  is  active  intervention  in  an 

ardrr,„''nardive?XrnU  =*««"nal 

generalities  and  Its  skill  particular. , u have  the  oonor 
fo  Sr  neecL  whTch^mTsToc,  especTa^^a^^^^^ 

wL^eviJ^u'r  flelSr 

developmSitf  ®®®"^  to  me  to  be  embodied  In  various  d^ieories  of  vocatio^ 

fleld^^*SSs?ion^lt^SJld  bjten^^  ^ ^ eU  of  learning  and  in  every 

itself  S,  *e"S?a™iml^ToC®^»caM™?.“f^='‘P‘^ 

«Sencca-  o?courso“"rt  fono^ """y  P°==lWlltles  for  successful  ^?k 

duCtr^Tfri  s^SSrSeCh^^CCC:se“’?‘r'CoSLCs‘ClCCdt  ■- 

ducation  previ  5usly  mentioned,  in  providing  general  and  specific  learning  experiences 

0P-«?c  iC-dS  autfs 

elude  the  no  learning  should  be  so  specific  as  to  pre- 

Si  ® perspective  of  Its  Importance  to  society.  Cto  the  odier  hand 

ss,  icssi  s-e  ■“  b.^e?srrC.cr4'c,i 

environmental  quality  and  justice  and  peacVfor  all  neces^tates 
Our  basic  problem  today  Is  that  If  we  had  more  work  we  should  have  less  trouble. 
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IS  appropriate  educational  and  voStlonal  ® fulfilling  society 

and  vocational  learning,  there  Is  more  neS  S e Jlr  education.? 

to  engage  In  professional  counseling  Ind  ^°£P^ofessIonal  school  counselors 

concert  with  teachers  who  are  guidanle-orlem^^^  These  counselors  work  best  if  In 

vocational  guidance  thirles?  concern  is  the  more  spe- 

I900's  views.  *^Hrrecom?endS's^^^^  Fbrsons'  early 

a reconciling  of  these  facts  for  an  occunartonnr  occupational  world,  then 

bu^perhaps  sUnpUfUd  v?e“‘  *«>rles  seem  to 

Clnzberg's  theory  (1)  of  occupational 

?erl£  °"'r  ““  aiTeLlSic^^'sern^/^^  “ 

verslble.  Investments  of  time,  monev  e^crn  f^e  process  is  largely  Irre- 

m^ake  it  Increasingly  difficult  to  change  thi  directron  of  during  the  process 

^ci^sion-maklrv.  continues.  Third,  foripromise^  an^^  ^^flopmental  process  as  the 
This  compromise  exists  between  interest?  essential  aspect  of  every  choice 

The  foarth,  element  consl?trof  th?ee  SriiHr^ 

fantasy  choice  characterized  by  the  wLh  to  be  an  in?^t  occupational  choice:  a period  of 
ning  at  about  eleven,  first  determined  hv  ^ choice  begin- 

c^acides  end  then  by  his  values-^and  finLli  ^"^vidual’s 

about  age  seventeen.  This  thl?d  SrlSrorSfif^  ^ realistic  choice  beginnmg  at 

lization  and  (3)  specification.  ^ stsof  substages,  (1)  exploration,  (2)  crystel- 

Ctonhld  Super  (2)  presented  the 
concept  and  lui  implementation;  the  proc2s  ^ vrS?H^®  development  of  a self- 
putting a self-concept  Into  practice  with  adjustment  is  the  process  of 

to  the  degree  of  self-conSep^rea^Sation  Work^fa?"  ^«ained  pro^>ortIonate 

quate  vocational  and  personal  ad^stment  resuli  ade- 

one  s way  of  life  are  fused  with  the  ap^m^es  ImiJe??!  5°  , '^ork  and 

Pwple  differ  In  their  abilities  ^Im^reJti  ?nH  n individual, 

a number  of  occupations  each  of 'whieb  ™ f ^ Personalities.  Thus,  they  qualify  for 

They  have  many  potentialities;  self-concepts  chanSwlfol?^^^^®?®^^  pattern  of  abilities, 
development  is  a series  of  life-stages  an?  Vocational 

e^loratory  stage  Is  the  period  whenS  mdfvi rfnn i ® establishment  stage.  The 

his  self-concept.  This  perIoS?.as  forfe  s?bsmg??  occupation  which  implement! 

are  ^iiar  to  GInzberg's.  mentioned  !4ve  ® ' tentative  and  realistic.  These 

starts  in  a career,  and^fo^n  iSo?gh*^a!lewfonme^  phases.  First,  the  individual 

for  himself  in  the  world  of  work  process,  he  sees  a possible  place 

what  he  wants  to  do  and  where  h!  may  be^aWe  7*"°  specifically 

succeed  and  ine««.tee  such  goa.-dlrec.ed  beb'‘a“vf‘’r“^.i?“41  » S!'aS,X.?,1a”'c‘‘a"r2? 

dividual’s  parOTtal  soclo^lcorramI™leTCl  °me?tnl'ilMtto  determined  fay  the  In- 

opportunities,  but  ho  ai-;,  feels  tiiar  ^‘^"‘"''‘cterls tics  and 

(a)  aiding  in  the  process  of  mafoition  rf  ^fHf^'^.®"'  through  II ^e- stages  is  guided  by 
development  of  a self-co?cS)!  reality  testing,  and  (c)  al^gfo  die 

fectors,  bemeen  the  self-conSept  Ind  r!IS!!®is  one  of  ?Si?  between  individual  and  social 
the  counseling  interview,  or  real-hfo  actiJfrii?  whether  in  fantasy, 

for  his  abilities,  interests,  personalltv  ti-aita  a J htdividual  finds  adequate  outlets 
, Tledeman-s  theory  nf  and  values,  he  will  achieve  satisfacti!? 

vocational  development.  Keleva!£?fo!- careers  in 
!!!**  <^nstitutes  the  essence  of  vocational  develonmmr  hnplementation  of 

school  work,  decIsIon-maklng  is  dlvfoed  into^w???S!.H  regard  to  each  decision  In 
Implementation  or  adjustment  periods:  the  period  of  anticipation  and 

Of  possible  goals  are  consider^.  ^ random  acquisitive  activities  in  which  a number 

tlons^li  ?emtion  fo^S  if  *?goa?s®  °^derlng  of  all  relevant  considera- 
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The  period  o,  l-plamenuaon  or  adlue™;„Xfd.?ee“^^^^^^^ 

r’  s5S™.=£S;~  r?H  ~ " “ 

from  responsive  to  asse:.  live.  rpnosis  occurs.  The  mood  of  reaction  changes 

l.ahe|?  '=  -eetab- 

abouFvocaaonal  choice  ^heo"^es^  integrates  existing  knowledge 

having  somewhat  disUnctivfmsks,  and  chaie  ‘ 

ment.  The  Motoric  Environmenr  1q  distinctive  occupational  environ- 

laborers,  machme  ^er^mS?  aWamrs  Scrirlvl«  oncupaHons  such  as 

Environment  describes  salesmen,  poMti’ciana  carpenters;  the  Persuasive 

merits  include-  the  Inmil^rniai  executives.  Other  environ- 

Envlronment  and  the  Esthetic  Environment*’  ® ^"'^i^od'^ent,  the  Conforming 

parti^Ji?/  ?etldityrSf(2M"tarS  StS^mraf  I iTsonalT  H°h 

parents  and  signi«cantadults.  his  social  class,  the  Am^e.  r.:nTulm^^ 

styler^it’llfrstyl?'^^^^^^^^  factors  determine  the  life 

Ordering  vocational  prefereLS  efecr«  detennines  the  major  direction  of  choice, 
example,  a hierarchy^in  which  onl^ife  atJfe  vocational  choice.  For 

choice  without  conflict  or  h“sitancv  An*^amhi^^Q*^M  results  in  vocational 

two  or  more  competing  develoomental^  hierarchy  (o.ie  in  which  there  are 

making  a choice.  ^ patterns)  results  in  vacillation,  making  or  not 

emph^sizesTelSonshlttS^eentatlte^erien1:t^  °f  vocational  choice 

personality  factors  affectina  an  i ®^^l^ties,  mterests  and  other 

based  in  part  S Ma^^wThlerS^^^^^  Her  theory  is 

after  lower  order  needs  are  reladvelv  where  higher  order  needs  app'  ir 

tlou  of  die  eveXl  Mttem  i osioh^ 

needs.  The  intensity^  ,nnd  organization  primarily  unconscious 

direction  of  motlvaaon  as  see?in  choi^n  ''if®  determinant  of  the 

^Tbxpressed  in  accoXushme^^^^  Motlva^oF*^T  degrees  of  motivation 

one’s  career.  The  significant  areas  of  poti  to  the  occupational  group  sought  in 

ence  with  parents.  tS  individua?®<f  hf  f^^ye^erience  involve  patterns  of  early  ei^eri- 

special  Interents  and^SfiJSs  respect  to  persons  later  rami- 

been“^i^^tn  rSnlTtil^erFbcltove^  selected  theories  have 

into  my  suggestions  for  your  actions  as  Indus trlSrarto  teaches  extension  of  this 

phasis  to  a constmccive*^atd^  ^’toward^if  ^ 

program.  strucnve  ate..  toward  work  begun  m the  elementary  school  gui^nce 

various  phases^of^ vocadOTal^eveltmm^f^^^^  they  move  through  the 

development  theorie^  development  emphasized  In  the  briefs  given  on  vocational 

subject  field  ctn  be?guidan?ebasefois^^t^t^"'^^°^H  school  students,  your 

(6)  Given  to  all  smdente  some?^  selectirig  avenues  in  vocational  education, 

its  liberalizing  undersSSe  of  k®*"  subject  field  in 

faction  It  glvTto 

s y >u  work  with  boys  and  girls  In  industrial  arts  and  technology,  keep  in  mind  th.-> 
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developmental  stages  of  your  students  as  noted  by  most  vocational  guidance  theories. 
Through  your  understanding  of  these  stages,  you  can  encourage  the  already- excited,  you 
can  stimulate  tlie  nonchalant  pupil,  you  can  provide  a spark  to  change  a potential  drop- 
out into  a goal-oriented  student. 

The  time  is  now  for  you  to  Implement  vocational  guidance  theory  In  your  Industrial 
arts  teaching  at  all  age  levels.  The  time  Is  now  for  you  to  engage  your  colleagues,  school 
Counselors,  In  teamwork.  There  is  no  better  time  than  in  1970  to  re-assert  the  value  of 
work  and  Its  benefits.  Time  is  a dimension.  Now  Is  the  time. 
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(4)  John  Holland,  "A  Theory  of  Vocational  Choice",  Journal  of  Counseling  Psycholoev 

6,  35-45  (1959).  ® ^ 

(5)  Anne  Roe,  "Early  Determinants  of  Vocational  Choice",  Journal  of  Counseling  Psv- 

chology,  4,  212-217  (1957).  ^ 

Dr.  Peters  ti  professor  of  education.  The  Ohio  State  University,  Columbus. 


"Where  the  a- Ton  Is",  the  themeof  the  1969  AIAA  Convention,  might  well  be  the  theme 
of  the  7th-  and  8tb'gra(ieCareerOri  entatlon  Program  in  Dayton,  Ohio.  This  Is  a program 
that  concerns  Itself  with  orienting  young  people  to  the  World  of  Work  through  selected 
laboratory  and  cks  vaoi.  experiences  using  the  many  resources  available  from  the  real 
working  world.  ' om  the  vory  inception  of  the  program,  the  major  emphasis  has  been 
oased  on  what  these  young  people  are  doing  in  construcang,  building,  manufacturing, 
servicing,  repali-aag,  testing,  traveling  and  seeing,  and  not  relying  on  verbal  skills  sc 
prevalent  in  an  ail-talk  program.  How  could  an  effective  program  be  designed  to  utilize 
the  unique  offeriigs  of  industrial  arts  In  orienting  students  to  the  World  of  Work? 

Educators  over  ihe  years  have  been  repeating  the  crying  need  for  a program  in  the 
7th  and  8th  grades  o acquaint  this  particular  age  group  with  a knowledge  of  the  many 
occupations  in  today’?  Industrial  society.  Eighdi-grade  pupils  are  going  Into  hi^  school 
with  little  or  no  background  in  agriculmre,  business,  services,  skilled  trades  and  profes- 
sions, and  little  thougiit  is  given  by  them  to  the  courses  they  are  about  to  pursue.  Very 
few  have  had  the  oppa’mnity  to  look  seriously  and  purposefully  at  any  c'f  the  working  occu- 
pations, nor  have  thev  participated  in  the  actual  practices  of  a given  cr-reer.  One  wonders 
how  many  industrial  arts  students  in  the  8th  grade  have  watched  a carpenter  perform 
in  a classroom  or  ho<w  many  gjit^ls  tn  home  economics  have  watched  a dressmaker  taller 
a suit.  How  many  yomig  peo^e  have  been  offered  an  extended  field  trip  in  the  real  work- 
ing world  as  part  of  tiieir  educational  experience- -by  perhaps  spending  half  a day  at  a 
construction  site  really  seeing  what  is  going  on?  Providing  the  answers  to  some  of  these 
questions  is  the  challaige  accepted  by  ihe  program  here  in  Dayton,  Ohio. 


The  moving  Finger  writes;  and,  having  writ. 
Moves  on:  nor  all  your  Piety  nor  Wit, 

Shall  lure  it  back  to  cancel  half  a line. 

Nor  all  your  Tfears  wash  out  a Word  of  it" 


-The  Rubaiyat  of  Omar  Khayyam,  #71 
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Career  orientation  program  at  the 
junior  high  school  level 


Eugene  Wpolery 
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*■-  A«  O'  '^^«-  CaretrcJ^fer;^^: 

Realizing  this  need  and  theopportunity  for  industrial  arts  to  assume  a more  meaninc- 

Dayton  Ohto^  James  O.  Reynolds,  Supervisor  of  Industrial  Arts  in 

Career  ® proposal  outilning  in  detail  a student-centered  program  of 

as  fSows?  features  of  this  innovative  proposal  may  best  be  described 

nt-ra  "wall-rack,  bookend,  take-home  project"  concept  in  industrial 

fqcmWncr  ? new  and  more  work-relevant  program  around  construction  and  minu- 

ma^s  would  be  Involved  in  the  major  concepts  of  manufacturing  and 

m laboratory  session.  Eighth-graders  would  spend  the  year 

bui’Jlnc  and  consCTuctlon,  including  architectural  drawing,  model  home 

aniSenT^o^?  ruld^Js^oVe^TpVor^or  -^^~s.  Mascr4,^ncklaySg 

"hands  on"  approach,  so  successful  and  unique  to  Industrial  arts  to 
^ areas  wherever  possible.  When  the  dally  academic  topic  I^Sscus^d  it 
f exercise  but  a manipulative  exercise  as  well.  Ustag  addii  e 

^mpfe^r  mathematics  and  assembling  an  electric  motor  In  science  are  t^fcallx? 

avtR  ® period  of  45  minutes,  home  economics  and  industrial 

rts  acUvlQes  can  be  coordinated  with  other  academic  disciplines,  A joint  proiect  a field 
trip  or  a resource  speaker  is  a typical  activity,  ^ project,  a field 

academic  subjects  more  relevant  to  the  pupil  by  having  tiie  teachers 

laHnn  with  *^®*-*®^  each  and  every  day  to  jobs  and  careers,  TrUc  "in-class"  corre- 

mSmnrfuf  in  the  world  of  work  is  conunuous  and  makes  school  more 

^ important  to  do  this  or  to  do  tihat  in  the  classroom 
The  why  f school  is  explored  and  ahswered.  classroom. 

above  features  into  consideration,  hr  w did  we  get  the  teachers  interested 
^d  te!jJ:h  program  to  the  extent  tliat  they  would  actually  go  Lck  into  their  classrooms 

nrnvidPd®Sr??r  summer  workshop  familiarized  teachers  with  the  total  program, 

rtfp  -or  them  to  develop  their  own  lesson  plans,  and  more  fully  Sifoiroed 

the  teachers  about  the  world  of  work  around  them.  ^ iniormea 

J'orkshop  began  with  the  objective  written  in  large  letters  on  the 

by  dSssiSi  w to  presentations  In  the  morning  followed 

Sox,  o!  ,1  afternoon  being  spent  in  teacher  preparation  of  materials  Each 

fann.tS  world-of-work  topic,  such  as  agriculture,  business,  construction  manS- 

Sf  wo^hSfn  professions,  constitoted  the  agenda.  A hSlS^t  of 

*tv  A^SmmuniSv^  largest  construction  corporatSi  to  the 

• college  complex,  a downtown  office  tower  and  a new  unlversltv  field 
nouse  were  seen  to  the  process  of  construction  on  the  morning  bus  tour?  ^ScTpa^^^^^ 

S^oSr  F-ngineers'  Club,  compllmeuts  of  the  Association  ofceS^ri  ZZ~ 

tractors.  As  a result  of  this  experience,  the  teachers  became  aware  of  the  vastness  of 

* exSlS^S?r^^^  jobs  avaUable  and  Ideas  for  future  classroom  topics! 

'The  nnnrvxMn  school-lndu.?try  tovolvement,  so  necessary  in  a program  like  this 

sharing  of  common  problems  and  for  talking  over  different  ideas  with 

tictoatSrJctorS  workshop  sessions.  As  a risult  of  this,  seveSl  par- 

P working  better  as  a group  in  educating  young  people 

readJ?^  materials  and  iLon  pTans  and  were 

nex'H^nnf.f  in  school  opened  to  September.  Let's  take  a look  at  the  organisation  of  the 
p -soiinel  in  toe  program.  A city-wide  coordinator  is  responsible  for  toe  organization 
^nd  success  ^the  P^gram  An  appoint^  chairman  is  made  accountable  for  thi  program 
^ eacn  scnool.  Duties  include  conducting  weekly  meetings,  distrlbutine  mateWato 
coor^ating  acti\tities  and  keeping  a finger  on  the  pulse  of  toe  program.  A report  written 
Z is  cimpued  by  th^’e  slhool^^af^an^ndT^t 

^ coordinator  every  two  weeks.  It  Is  Important  to  stress  that  this  is  a 

^ teachers  doing  the  major  amount  of  toe  work.  Principals 

principals  are  Indeed  important  from  a supportive  standpoint! 

prodding  along  by  offering  encourage- 
ment and  attending  weekly  planning  sessions  whenever  possible.  oOe  principal,  S^to  toe 
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cooperation  of  his  brother-in-law,  a successful  nurseryman-farmer,  arranged  an  outstand- 
ing field  trip  to  a farm  to  see  potato  processing  and  packaging  in  operation.  Adminis- 
trative participation  such  as  this  stimulates  the  program,  and  teachers  are  very  much 
aware  if  the  principal  is  genuinely  interested  in  their  efforts  to  make  the  program  oper- 
ational. 

The  guidance  person  administers  vocaUonal  interest  tests  and  aids  in  the  selection  of 
resource  materials.  His  knowledge  of  the  availability  and  suitability  of  films,  filmstrips 
and  guidance  kits  can  be  very  valuable  in  this  program. 

Let’s  now  look  at  che  specifics  in  the  program  and  what  is  really  happening  to  the 
students.  The  industrial  arts  laboratory  will  reveal  a modem  general  shop  outfitted  with 
jigsaws,  grinder-polisher,  drill  press,  disc  and  belt  sander,  4 x 6-ft.  maple  benches  and 
a comprehensive  array  of  hand  tools.  The  8th-graders  are  constructing  model  homes 
to  1/4-in.  scale,  not  as  cardboard  replicas  wiUi  scissors  and  paste,  but  from  1/8-in. 
plywood  involving  industrial  arts  equipment  and  hand  tools.  Many  of  the  homes  are 
brightly  painted  and  landscaped  with  trees,  grass  and  shrubs.  In  erest  during  the  month 
of  February  is  at  a particularly  high  peak  since  students  are  aiming  for  the  $100  prize 
given  for  the  best  school  exhibition  of  model  homes  at  the  local  Home  and  Garden  Show. 
Upon  completion  of  the  model  homes,  pupils  will  begin  team  activity  in  the  building  of 
full-size  house  sections,  which  will  include  the  work  practices  of  the  trades  employed 
in  home  construction.  One  teacher  is  planning  with  his  students  to  construct  a full-size 
home  on  an  enclosed  school  courtyard.  Imagine  the  interest  this  will  create  in  the 
neighborhood! 

Typical  7th-grade  activity  is  concerned  with  the  important  elements  of  manufactur- 
ing. An  example  is  a model  truck  that  serves  not  only  as  a product  for  mass  production, 
but  also  lends  support  to  a transportation  unit  in  social  studies.  A field  trip  to  the  Inter- 
national Harvester  Automated  Truck  Plant  in  Springfield,  Ohio,  further  enhances  the 
manufacturing- transportation  concept. 

Home  economics  and  industrial  arts  classes  joined  together  to  create  a special 
Christmas  project.  A small  jar,  topped  with  a styrofoam  head  and  decorated  with  color- 
ful cloth,  was  transformed  into  a beguiling  Christmas  figure.  The  jar  was  filled  with 
candles  made  by  the  girls  in  home  economics,  the  fabric  was  woven  on  a small  loom 
manufactured  in  industrial  arts,  with  the  final  assembling  being  completed  as  a team 
effort  between  the  two  departments. 

Additional  happenings  are  giving  life  to  the  academic  areas.  In  mathematics, 
punch  cards  are  being  used  to  duplicate  the,  practices  of  data  processing,  and  many  new 
business  fom).s  are  being  studied  relating  mathematics  to  actual  work  practices. 

Horticulture  is  one  of  the  Important  features  in  the  science  program,  with  each  pupil 
growing  a flower  and  a vegetable.  A 3 x 4-ft.  garden  plot  encased  in  a metal  pan  enables 
students  to  dig  right  in  with  soils,  fertilizers  and  plants- -an  opportunity  denied  many 
urban  children. 

Electrical  and  mechanical  kits  create  pupil  interest,  making  science  more  realistic 
with  regard  to  the  roles  that  the  electricians  and  mechanics  play  in  the  working  world. 
An  innovative  idea  was  instituted  in  social  studies  with  tlie  “hands  on’’  concept.  A class 
of  thirty  students  .selected  a model  car  they  wanted  to  build  on  a mass  production  bt  sis. 
Thirty  identical  car  kits  were  purchased,  and  a manufacturing  organization  was  set  up  to 
duplicate  an  auto  assembly  operation.  The  concepts  of  warehousing.  Interchangeability 
of  parts,  supervision  and  inspection  were  incorporated  into  the  activity.  One  can  well 
imagine  the  enthusiasm  displayed  by  this  group  of  youngsters  as  the  model  cars  were 
being  constructed. 

In  all  instances,  the  teacher  is  the  heart  of  the  Career  Orientation  Program,  provid- 
ing the  leadership,  arranging  activities  and  helping  with  projects. 

Students  are  involved  in  a program  that  is  more  than  just  talk. 

Mr.  Woolery  coordinates  the  Career  Orientation  Program  for  the  Dayton  (Ohio)  Public  Schools. 
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World  of  work  and  occupational  education 
at  the  high  school  level 


Robert  C.  Bills 

In  his  definition  of  industrial  arts,  Delmar  Olson  states: 

hinf  student  with  his  technological  environment  and  to  aid 

him  in  th^3  discovery  and  development  of  his  owt  human  potential.' Vl) 

Certainly  if  we  are  to  help  a student  develop  to  his  fullest  potential,  we  should  help  him 

after  hl°l?a^ve*?school'^'^^^^'^°"^^  decisions  which  will  so  greatly  affect  his  development 

a Qti^ipnt  Policies  Commission  feels  that  for  an  education  to  be  of  value  to 

abf^fn  major  things  it  should  do  is  “equip  him  to  enter  an  occupation  suit- 

usSulnes^*' (2)  offering  reasonable  opportunity  for  personal  growth  and  social 

To  do  this  it  would  seem  logical  tnat  we  teach  students  something  about  the  variouo 
occupations  available  and  help  them  in  deciding  on  one  suited  to  their  abilities. 

4^4?  purposc  of  thls  report  to  provide  some  suggestions  and  activities’for  imple- 
menting irrformauon  on  occupations  and  the  world  of  work  in  high  school  industrial  arts 
li  tlie  suggestions  will  lead  to  more  ideas  on  how  we  in  industrial  arts  can 
ada'pted"^^^  smdent  find  an  occupational  area  for  which  he  is  or  can  become  v/ell- 

There  are  many  abilities  or  competencies  which  students  should  develop.  Some  are 

and  study.  These  basics  should  be  developed  in 
all  subjects,  including  industrial  arts.  There  are  many  other  abilities  which  we  also  try 
to  include  in  industrial  arts,  such  as  the  ability  to  solve  technical  problems,  to  experi- 

produce,  engineer,  invent  and  d ^sign,  to  name  but  a few.  All 
occupations  require  one  or  more  of  the  abilities  mentioned. 

seems  that  the  role  of  industrial  arts  should  not  only  be  to  try  to  develop  these 
also  to  point  out  to  the  student  occupational  and  industrial  areas  where 
Che  abilities  which  he  has  are  in  demand.  Thus  I believe  we  should  try  and  analyze  at 

f for  the  major  abilities  a student  should  have  if  he 

expects  to  be  successful  in  that  occupational  category. 

With  over  25,000  different  occupations,  it  would  be  virtually  impossible  for  us  to 
discuss  each  one  in  Ae  classroom.  For  this  reason  it  would  seem  that  the  only  practical 
way  to  deal  with  such  a large  number  of  occupations  would  be  to  classify  the  abilities,  be- 
cause there  seems  to  be  fewer  major  ones,  and  to  decide  what  abilities  different  major 
occupational  groups  need.  •* 

doc^  not  permit  me  to  go  into  great  detail  about  all  of  the  various  ways  this 
grouping  can  be  done.  Instead  let  me  give  you  one  example  of  a way  this  could  be  done. 

► could  take  and  classify  the  abilities  first  into  major  groups,  such  as  the  ability 

to  organize,  create,  operate,  maintain,  manage,  experiment  and  solve  technical  problems. 

you  have  narrowed  the  abilities  to  the  major  classifications,  you  may  look  at 
a and  decide  what  supporting  abilities  for  each  are  needed.  For  instance, 

manager  should  probably  have  the  ability  to  deal  with  many  people,  to  make  quick  deci- 
depending  on  his  exact  industrial  position,  several  other  abilities  as  well. 

ibus  when  a boy  coi.ies  to  you  and  says,  “1  want  to  be  an  engineer,”  you  can  con- 
g amiate  him  for  making  a choice  and  then  proceed  to  help  him  discover  the  abilities 
basic  to  engineering,  such  as  being  able  to  solve  technical  problems.  If  he  decides  he 

,y°u  should  help  him  discover  what  type  of  engineer  his  specific 

u should  also  start  thinking  about  what 

indust^,  such  as  automobile,  oil  or  airplane,  he  would  like  to  work  for,  since  often  this 
could  have  a direct  affect  on  narrowing  his  choice  of  *ypes  of  engineers  which  he  would 
iiKe  to  be.  In  some  instances  it  may  be  a good  idea  to  make  this  industrial  choice  either 
earlier  or  later  in  the  selection  process. 

By  approaching  the  student  in  this  manner,  what  you  are  in  effect  saying  to  him  is, 

I think  it  IS  good  that  you  made  an  occupational  choice.  Now  that  you  have  made  this 
choice,  what  industry  would  you  like  to  perform  this  occupation  in,  and  do  you  have  the 
ability  to  perform  this  occupation?” 

If  the  boy,  as  in  many  situations  is  the  case,  then  becomes  unsure  of  his  choice  or 
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through  various  classroom  activities  help  him  discover  if  he  has  the 
abilities  he  has  discovered  he  needs. 

1,  abilities  for  that  occupational  choice  he 

should  at  least  have  a better  ideaof  whac  abilities  he  does  have  and  in  what  types  of  occu- 
padons  he  would  find  a use  for  his  abilities. 

Let  me  give  you  an  example  of  how  I was  able  to  provide  an  experience  which  I was 
students  discover  something  about  their  own  abilities  and  how  this 
ability  or  lack  of  it  could  affect  their  occupational  choice. 

The  lab  had  some  new  experiment  tables  which  needed  to  be  assembled  for  mv  elec- 
tronics class.  We  had  been  discussing  inass  production  and  tlie  abilities  one  should  have 
m work  on  an  assembly  line,  which  is  common  in  many  mass  production  operations.  The 
boys  felt  that  it  was  an  easy  way  to  make  a living  and  required  little  ability. 
nn  class  on  an  assembly  line  basis,  putting  the  tables  together.  After  only 

20  minutes  several  complained  they  were  bored  and  tired  of  their  job.  So  I let  each  of 
them  try  assembling  a table  by  himself. 

At  tl^  ei^  period  1 pointed  out  that  although  the  boys  obviously  had  the  ability 

to  assemble  the  tables,  they  did  not  have  the  ability  to  perform  one  task  repeatedly  with- 
out becoming  bored  with  it  quickly.  In  this  simple  activity  I was  able  to  help  them  dis- 
cover something  about  themselves  which  could  prove  useful  in  their  deciding  on  an  occu- 
pation. siso  was  able  to  use  this  activity  in  pointing  out  advantages  and  disadvantages 
in  assembly  line  production.  I mention  this  to  make  the  point  that  occupational  information 
can  be  blended  in  and  become  an  integral  part  of  your  class  work  and  lab  activity. 

As  you  may  have  noticed  when  I discussed  abilities  earlier,  the  examples  I gave  were 
of  general  sorts  of  abilities,  such  as  the  ability  to  organize,  create,  etc.  ihere  are 
reasons  I have  left  these  abilities  broad  rather  than  narrow. 

oil  society  is  changing  at  a fantastic  pace.  This  includes  almost 

11  occupations.  If  we  look  for  and  indeed  try  to  develop  narrow  specific  abilities,  we 
teaching  something  which  will  be  out  of  use  by  the  time  our  jtudents 
chosen  occupations- -that  is,  assuming  we  have  the  equipment  to  teach  a trade, 
which  in  most  cases  we  don  t. 

major  abilities  usually  stressed  in  drafting  is  proper  line 
advent  of  modem  copying  and  data  storage  devices,  companies 
find  inked  drawings  much  netter  for  making  reproductions  than  pencil  drawings.  In  fact 
there  are  even  computer-linked  drafting  machines  in  use  which  minimize  the  need  for 

abUities  or  skills.  Wouldn’t  tl.e  ability  to  communicate  ideas 
^ graphic  S5mibols  and  representations  be  of  greater  importance  when 

considering  fields  in  wMch  we  usually  think  of  drafting  playing  a major  role? 

1 have  chosen  several  activities  which  1 have  used  or  seen  used  with  success  which  I 
would  like  to  bring  to  your  attention. 

It  is  not  my  intention  that  you  should  copy  or  use  any  one  of  these  activities.  What  1 
o hope,  as  I mentioned  earlier,  is  that  you  gaJn  from  these  examples  ideas  of  ways  in 
which  you  can  introduce  occupations  and  the  world  of  work  into  your  present  program.  Now 
let’s  look  at  some  of  these  examples.  ■>'  h h e . 

One  teaching  aid  which  is  available  to  all  of  us  is  the  newspaper.  This  activity  makes 
use  of  a local  j^per,  a paper  from  a nearby  city  and  perhaps  a paper  from  another  part  of 
e country.  Go  over  the  “Help  Wanted”  section  of  each  paper  with  the  class.  You  may 
wish  to  compare  the  different  occupations  available  as  to  their  availability  in  different 
areas,  the  pay,  and  the  types  of  companies  or  firms  which  make  use  of  various  types  of 
occupations.  Also  you  might  point  out  any  requirements  which  might  be  listed  for  these 
occupatioim.  If  you  wish  to  involve  the  students  more,  you  could  have  the  students  pre- 
pare charte  illustrating  some  of  this  information.  This  type  of  activity  helps  bring  realism 
into  the  classroom.  Students  often  complain  of  the  irrelevance  of  school.  By  using  cur- 
rent newspapers  as  an  information  source  you  help  point  to  the  direct  relationship  between 

snrh  teaching  a specific  technical  area, 

« or  uraftlng,  trade  journals  from  this  area  could  be  included  with  the 

^ ^ 1 limited  to  occupations  connected  directly  to  your 

L0cruiiO3i 

of  Occupational  Titles,  which  lists  some  25,000  occupations  and  briefly 
ocSpfu.L^TOlvS’  “ “ reference  u,  answer  questions  as  to  what  various 

Another  way  to  bring  the  real  world  into  your  classroom  is  with  a guest  speaker. 
Some  suggestions  In  this  area  would  Include  a representative  from  your  local  employment 
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® industry  or  a man  whose  profession  is  one  currently 

under  class  discussion,  such  as  an  engineer  or  electrician.  I have  found  that  these  talks 

emari!^!  If  speaker  some  time  in  advance  of  his  pres- 

dSiojlty  ^ structure  the  talk  as  to  length,  specific  areas  to  be  covered,  and  level  of 

answI?PH students  work  out  a list  of  questions  they  would  like  to  have 
answered  by  Jie  speakei.  If  possible,  try  to  include  these  questions  when  talking  to  the 

intonation  in  his  prograiS.  I have  found^t  in  ma^y 
smi  ce*a  wealth  of  material  for  future  classes.  For  in- 

snHnrior.  choff  h!  IT  Sample  job  application  forms  and  job  de- 

she^  which  provided  a basis  for  a class  discussion  as  to  what  specific"^  infor- 
niation  many  firms  want  before  considering  a person  for  a job. 

Many  of  the  most  desirable  occupations  require  advanced’  education  or  some  sneclal 
^raining  after  high  school.  An  activity  which  should  be  of  special  interest  to  juniors  and 

'^^rlous  schools,  including  courses,  entrance  rJ^lreSents,  etc. 
You  may  have  the  studei.  ; write  the  school  for  its  catalog  and  any  other  information  thev 
may  be  interested  in.  Your  school  guidance  counselor  would  maL  a good  ^st  sneSS 
acti^ty.  At  least  arrangements  should  be  made  so  that  the  students  ^11  be 
facilities  your  guidance  office  has  in  doing  their  study.  This  also 
might  make  your  counselors  thmk  about  what  we  do  in  industrial  arts  and  broaden  their 
llJ.nl  J subject  area.  Some  students  may  wish  to  investigate  opportunities  for 

SJ  training  m the  various  mUitary  services.  Another  possibility  in 

?/Jn  to  investigate  any  special  training  programs  operated  by  somecomparSes. 

TM^  discuss  how  some  unions  operate  apprentice  training  programs. 

better  enable  the  student  to  understand  the  education  requirements  of 
^r%e°  if  any^°"^  decide  on  what  post-high  school  education  he  will 

ocnnSrJ  activity  which  usually  provides  a good  cross-section  of  the  types  of 

occupations  common  in  your  community  is  to  have  each  student  report  on  the  type  of  work 
his  parents  or  someone  he  knows  very  well  does.  yF  r 

reports  very  brief  and  limited,  such  as  giving  the  job, 
or  r approximate  number  of  other  people  who  do  this  job  in  that  area 

?en<5?m  ^could^hf  ihJ  ^jist  meet  to  get  this  job.  If  time  permits,  the 

JcSpSiOTa/l^eJ  * ^ extensive  class  discussions  about  each  job  or  major 

hp  ninLiJ  1*1^  activities  I have  discussed  were  relatively  simple  and  could 

be  plugged  into  most  average  industrial  arts  courses. 

a to  discuss  an  activity  which  if  carried  to  its  maximum  potential  is 

a full  course  but  can  be  altered  to  fit  in  as  a part  of  your  present  courses. 

nrodS?  "tV  ® ® company  and 

aSt7Jf  Whl7?  Ho'  o / h"°4  purpose  here  to  discuss  all  the  pros  and  cons  of  this 
activity  What  I do  want  to  do  is  point  out  the  tremendous  opportunities  in  teaching  about 
occupations  and  the  world  of  work  this  activity  offers.  irmniaes  in  teacmng  about 

leanffirfi^'hJSo*  h positions  available  in  their  company,  they 

as  rnanlJomln?  what  abilities  are  needed  and  the  opportunities  in  such  occupational  areas 
ma^  <Sr?  engineering,  designing,  sales,  marketing,  production,  maintenance  and 

special  interest  in  providing  occupational  information  would  be  the  setting  up  of 
procedures  for  these  positions  in  the  company.  In  this  way  students  would 
hfa  Jk  J17h  writing  a resume'  of  their  qualifications,  filling  out  an  application 

blank  and  having  a personal  interview,  all  common  procedures  in  obtaining  a job 

-..i  J77J7  °iJ!^  motioned  the  most  obvious  ways  in  which  this  activity  can  be  beneficial 
about  mdus^,  occupations  and  the  world  of  work.  I am  sure  many  of  you  can 

f student  in  making  his  occupational 
choice  ny  using  this  activity  as  a base. 

these  activities  help  show  types  of  occupations  and  qualifications  needed 
to  fill  *em,  it  does  not  necessarily  mean  it  will  become  clear  to  the  student  what  occu- 
pation  ne  wants  to  pursue, 

hoir.^4  cases  only  detailed  study  by  the  student  of  the  area  he  is  interested  in  will 

neip  nim  make  a final  choice^  and  even  then  he  may  be  wrong, 

,-1."  what  we  in  industrial  arts  can  best  do  is  to  provide  activities,  such 

as  those  I have  discussed  above,  which  help  the  student  learn  about  the  occupational 
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choices  nvallablc  and  provide  him  with  enough  Information  so  that  he  will  bo  able  to  ex- 
plore the  area  in  deptli  himself. 
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Managing^  a safe  environment  in  schools — 
the  safety  engineer's  viewpoint 


Ralph  J.  Vernon 

When  I think  of  an  environment,  I think  of  a “work  sphere".  Such  a work  sphere  may 
a complete  school  plant  or  a complete  manufacturing  plant,  a shop  or  laboratoi*y  in 
the  school  or  a department  In  a plant,  a machine  operation  in  the  shop  or  a machine 
operation  ^ a ^ Plant.  In  this  paper  I choose  to  think  of  the  complete  school  plant  as  the 
^TOrk  sphere  and  to  be  concextied  with  the  management  of  that  operation  to  produce 
optimum  performance — specifically  optimum  "safety'*  performance. 

1 would  like  for  us  to  consider  these  points: 

(A)  The  components  Involved  In  managing  a safe  environment 

(B)  What  we  really  mean  when  we  use  the  terms  "Injury"  and  "accident" 

(C)  What  some  of  the  effects  are  of  "accidents"  on  our  society 

(D)  Injury  experience  In  Industry 

(E)  Injury  experience  In  schools 

(F)  The  young  employee  in  work  environments 

The  components  in  any  well-balanced  program  for  managing  a safe  environment  will 
require  some  activity  In  six  points  of  a basic  plan.  In  the  school,  these  six  points  are: 
I.  Administrative  support  and  direction 
II.  Safety  organization 
HI.  Teacher  activity 

IV.  Student  education 

V.  Control  of  hazards 

VI.  Medical  program 

We  will  look  at  these  six  points  in  some  detail.  As  we  do,  you  will  recognize  that  the 
degree  of  activity  in  each  of  the  six  points  will  vary  according  to  the  nature  and  extent 
of  your  operation. 

Administrative  support  and  direction.  When  management,  and  here  I refer  to  the 
school  superintendent,  the  principal  and  the  supervisor.  Is  sincerely  Interested  in 
safety,  expresses  a willingness  to  cooperate  in  safety  activities  and  supports  and  directs 
safety  programs,  the  desired  result  will  usually  be  obtained.  The  most  successful  safety 
programs  are  those  in  which  management  has  participated  and  has  continued  to  show  Its 
ix^erest  In  die  safety  of  its  employees  or  students.  Four  of  the  most  effective  ways  in 
which  manr  -;ement  can  express  Interest  are: 

(1)  Issuing  a statement  of  school  policy.  One  of  the  most  Important  steps  to  be  taken 
Is  the  publication  within  the  school  of  a policy  statement  over  the  name  of  the  superintend^ 
ent.  This  statement,  in  general,  emphasizes  his  interest  in  accident  prevention  and  re^ 
quests  the  cooperation  of  all  students  and  staff  in  the  effort.  It  should  clearly  outline  the 
responsibilities  which  have  been  delegated  to  Individuals  or  groups. 

(2)  Establishing  an  Executive  Safety  Committee.  The  function  of  this  committee, 
which  could  be  composed  of  principals  and  supervisors.  Is  to  interpret  school  policy  in 
the  administration  of  the  safety  program.  This  committee  acts  as  a liaison  between  the 
superintendent  and  the  staff.  It  makes  decisions  where  it  has  the  authority  to  do  so  and 
makes  re^mmendatlons  to  the  superintendent  In  matters  which  are  beyond  the  scope  of 
ite  authority.  Where  the  school  organization  Is  so  large  as  to  make  immediate  control 
of  the  program  by  the  top  executive  Impractical,  the  Executive  Safety  Committee  per-* 
forms  a vital  function. 

(^)  Attendance  at  meetings.  The  attendance  at  safety  meetings  on  the  part  of  mem-* 
bers  of  top  management  Is  a very  significant  Indication  of  their  interest  and  concern  for 
safe  operations. 

(4)  Completion  of  recommendations.  A certain  percentage  of  valid  recommendations, 
because  of  scope,  cost  or  other  factors,  will  require  the  superintendent's  approval.  His 
Insistence  that  these  and  all  other  appropriate  recommendations  be  completed  Is  a source 
of  tremendous  gratification  to  the  groups  and  Individuals  that  have  proposed  them  and 
is  one  of  the  best  ways  of  encouraging  their  continued  effort  and  Interest.  It  Is  a way  In 
which  management  can  unmistakably  demonstrate  support  of  the  program. 

Safety  organizatioii.  It  Is  my  basic  philosophy  that  safety  should  be  an  integral  part 
of  an  organization's  method  of  operation.  To  accomplish  this  it  is  usually  necessary  to 
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i tion  created  for 


ufla  “cavities  to  an  Internal  or,, 

this  purree.  The  structure  ot  this  organization  could  Include: 

(a)  Safety  coordinator 

(b)  Safety  committees 

(c)  Inspection  committee 

for  IdentKon“!L?pr^b^^^^^^^  ““  “U  “vailable  sources 

W AScldent  occurrence  data-Dlstrlct-wlde  records  by  school,  division,  activity, 

lnspecUons^to'!^tect°unsafe'cOTdIdo^^ni^*n'^^cT^^^  program  should  Include  frequent 
Inspections  although  special  attention  nhUnia  should  be  exempt  from 

Thl^  inspecaonrshoulfbe  *or^^^  ™°ve  hazardous  areas. 

may  be  in  e r?r  anr^’^o^r^e^liv^^c^ad^^^^^^^^^  “"<>  -»at 

‘^over  ^r^usTs  o^l^hel^cfdTnranyt?^^^^^^  *ls  to  dis- 
solution to  the  situation  which  was  resoonilhlP^nJ^i-h"  manner  as  to  Indicate  the 

engineering  revision,  enforcement  of  re^Sati^^^^^^ 

or  any  combination  of  these,  ^ uons,  improved  education  of  staff  and  students 

stand^fnmr  m‘ from  three 

r-~r sEF~  ^^«e»  rs 

““  tha?fns  follow^  m cZp°etSr”‘”^®  '”** 

resp^riftorfee  cISdoi  il  fSfS  hHI  emSr  « P®"”™  "•'‘■nately 

aate^'^^^Tm  I? IsrendSor"™^^^^  Accor^gly!  hS  a?Uve“lrttcl^aSfl^!^ 

Ks; 

in  slaSiTsIfei^^^^^  ™e  interested 

structlons  so  that  the  student  knows  the  approvedmaSner  af^Derfbnmn??h®**^h^i^ 
any  special  lies  or  fixturpn  hanHi4n»  " ^ea manner  of  peitbnnlng  the  Job,  including 

personal  protective  devices*  Tlie  Bucr^a  aerials,  and  the  availability  and  use  of 

important  points  should  be  consider-^:  * * suspect  this  Is  true  In  schools.  These 

poml^TopeSi‘‘°"T^es?marI-^^^^^^  »"  ““  "'““'-Ihe 

Mechanical  equipment  other  than  point  nf  guarding  is  Important  on 
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mechanical  powGr  transmission,  conveyi  ig  and  other  mechanical  equipment  as  well  as 
on  production  machinery. 

Pysssure  apparatus- "Standards  for  equipment  safeguarding  must  be  strictly  adhered 
to  if  serious  or  catastrophic  accidents  are  to  be  prevented.  High-pressure  equipment 
should  be  regularly  Inspected  by  qualified  Inspectors.  All  low-pressure  equipment  should 
be  properly  operated  and  equipped  with  necessarj'  safety  devices,  and  air  compressors 
should  be  kept  drained  and  lubricated. 

Portable  glectrlcal  equipment- -Portable  electrical  equipment  should  be  of  standard 
design.  Provisions  for  automatic  grounding  are  necessary  if  electric  shock  accidents 
are  to  be  avoided. 

Hand  tools --The  provision  of  a good  quality  of  the  right  types  of  tools  with  facilities 
for  repair  and  replacement  is  necessary  to  prevent  hand  tool  injuries  to  students.  Im- 
portant also  is  the  degree  to  which  the  tools  are  maintained.  I am  not  sure  that  students 
can  be  expected  to  maintain  these  unless  they  are  closely  supervised. 

Establishment  of  safe  environment.  This  section  deals  with  physical  conditions  or 
what  might  be  called  the  “environment**  In  which  the  student  works.  An  evaluation  of 
this  environment,  represented  by  the  following  principal  elements.  Is  therefore  Important 
in  determining  the  accident  potential. 

Layout- -Aisles,  machines,  storage,  etc.--Floor  space  allotted  to  machines  and  equip- 
ment should  be  ad^'quate  without  encroaching  on  needed  aisle  and  working  space.  Aisles 
should  be  wide  enough  for  all  traffic  requirements  and  should  be  properly  marked. 
Storage  facilities  should  be  ample  to  meet  requirements  without  overloading  of  racks  or 
overflow  of  materials  Into  areas  designated  for  other  purposes. 

Floors  should  be  of  proper  design  and  construction  to  meet  traffic,  loading  and  work- 
ing requirements,  and  should  be  properly  maintained. 

Stairs  and  steps  should  have  treads  of  sufficient  width  and  with  anti-slip  characteris- 
tics,^be  of  satisfactory  slope,  have  proper  hand  rails  and  be  In  good  structural  condition. 

Other  working  surfaces--Ladders,  scaffolds,  etc.— These  should  be  In  good  physical 
condition,  properly  guarded  and  properly  designed  for  the  use  to  which  they  will  be  put. 

Lighting  should  be  of  sufficient  Intensity  for  the  work  to  be  performed  without  undue 
glare  and  shadow,  with  equipment  properly  maintained  and  serviced.  Both  local  and 
general  illumination  should  be  considered. 

Electrical  shock  hazards- ~R valuation  of  this  will  be  principally  from  the  standpoint 
of  adequacy  of  dead  metal  grounding,  guarding  of  high  voltage  equipment  and  avoidance  of 
substandard  temporary  wiring. 

Housekeeping  Includes  the  regular  cleaning  of  all  parts  of  buildings  and  equipment 
on  a regular  schedule,  prompt  removal  of  waste  and  trash  and  immediate  clean-up  of 
spillage  and  breakage.  Special  attention  should  be  given  in  bad  v’eather  to  entrances  and 
exterior  stairs  and  walkways.  Materials  in  process,  tools,  etc.,  should  be  kept  in  desig- 
nated places. 

Occupational  health  hazards — Exposure  to  significant  noise,  atmospheric  contamina- 
tion, radiation  and  hazardous  chemical  substances  are  amongthe  principal  health  hazardfv 
The  degree  of  control  of  these  hazards  should  be  considered.  »•' 

Establishment  of  safe  methods.  Safe  methods.  In  the  sense  in  which  It  used  here, 
refers  to  the  physical  technique  by  which  an  act  Is  performed  and  also  to  the  adoption  and 
maintenance  of  mechanical  aids,  where  appropriate,  and  the  use  of  personal  protective 
equipment,  where  needed.  They  refer  also  to  seasonal,  special  and  infrequent  ta^ks. 

Equipment  maintenance — A preventive  maintenance  schedule  is  a good  investment  in 
any  safety  program.  This  calls  for  adequate  equipment  Inspection,  prompt  repairs  and 
a good  maintenance  staff.  ^ 

Materials  handling^-Manual — Receiving,  production  and  shipping  operations  s lould 
be  arranged  and  conducted  to  minimize  Ae  need  for  excessive  rehandling  or  manual 
handling  of  heavy  objects.  Students  should  be  trained  in  proper  lifting  techniques; 
extra  students  should  be  used  on  heavy  lifts  where  needed.  1 will  have  some  additional 
remarks  later  on  this  subject. 

Materials  handling— Mechanical — Most  of  the  handling,  particularly  of  heavier  ob- 
jects, should  be  done  mechanically;  handling  equipment  should  be  reasonably  modern, 
efficient,  safe  to  operate  and  students  sufficiently  trained  In  its  use. 

Traffic  control- -Traffic  control  should  consider  the  movement  of  mobile  equipment 
both  inside  the  school  and  In  tlieyard.  Aisles  and  traffic  ways  should  be  properly  marked 
and  kept  clear  for  passage  of  vehicles  and  pedestrian  traffic;  adequate  precautions  for 
blind  comers  and  intersections  should  be  In  force;  and  recognized  good  practices  relating 


practice*!  distribution  and  operation  training  should  be  standard  operating 

use  S^^quat^to  suft  the^eS>osure^^  P^°te«ive  equipment  should  be  available  for 

QuatP  i tne  exposure,  its  use  should  be  enforced  where  renulr^d 

La«nn?i  personnel  snould  be  available  to  maintain  the  eq^ipmem 

planing  should  be\l^a  ,o  avoidance  of 

^“"“co^trorof 'r'*'  ‘l"^.whlch^a‘?eTo',  "vered^yA^r^ar 

haza^’^SsrrJSifTf^gySf^  AlAough  the  control  o/fije^n^d  exploalon 

custodial  staff,  the  teLher  shouU  assure  hlm^"/ *it'*e‘m*!lra“4h  department  or  the 
been  recognized  and  controlled.  imself  that  the  more  obvious  hazards  have 

alarm  systems  and  the  planning  of  flreflgh'img  pJoc4du?es?"  devices,  automatic 

standard  wiring  and  ooorlv  maintainpH  p1  t control.  Awareness  of  sub- 

disreearH  ir-  service  foi  possible  subsequent  fires.  Any  evidence  of 

^atastro^r  A considered  as  p^r  control.  ^ of 

sons^l^i^nSTn  “catastrophe"  situation  would  be  one  in  which  per- 

flre  and  explosion  while  in  a"conftaed^^non^°^^  the  possibility  of  injury  or  death  from 
ties  nood  r-on^  confined,  poorly  protected  area  without  adequate  exit  facili- 

SoS  afa°™  anHx^Ts'hmrdevTcfa'dlS^^  Trv“  ‘Sf ^ P-'’dntSS  ?etec- 

pTnTfre4SSt^g“^ 

faas|4t“^^|ayJouW^^^^ 

XMc-ahle  Of  aafs  p.: 

Saonr™4il"S.emtd?f3h®aH^£VT^ 

raf?r“°^“-:“"’” 

The  term  "accident**  cannot  be  equated  with  the  t-^rm  a..  jj  ► ^ 

precedes  an  in iurv  but  all  tnftiy-igso  tne  term  injury  . An  accident  often 

hiaSSS«SS”S“^ 

di«Slra°/d  ^aTp%re"Slfs'ia:il„"SS.^”-'^  <a “ftlTvSy 

data,^hiU"S  b?mlsSad^n^  “Disabling  Injury  Frequency'*  and  "Severity*' 

occurrenc^T  ^ misleading  if  used  alone  in  evaluating  success  in  controlling  accidental 

H.  W.  Heinrich  indicated  that  for  OTie_  disabling  injury  tiiere  was  a ratio  of  29  non- 
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disabling  injuries  and  300  accidents  in  which  no  injury  occurred!  Again,  if  we  use  dis- 
abling injuries  only  in  attempting  to  appraise  accident  performance,  we  may  make  mis- 
takes. 

What  effect  do  “accidents”  have  on  our  society?  I am  not  sure  that  I can  give  you 
specific  answers,  but  we  can  examine  the  situation  together.  We  hear  references  made  to 
our  annual,  monthly  or  three-day  weekend  accident  tolls,  and  we  pause  and  give  lip- 
service  to  efforts  directed  toward  reducing  the  large  number  of  accidental  j'atalities  and 
injuries  we  hear  about.  The  annual  accident  toll  looks  like  this: 


Killed 104,000 

III  Ju  red 52,000,000 

Work  days  lost 90,000,000 

School  days  lost 11,000,000 


Now,  who  is  injured?  What  segment  of  our  population  is  most  affected  by  accident 
injury?  Let  us  compare  “accidents*'  with  some  other  major  killers.  For  all  ages  of  our 
population,  we  find  this  picture:  cardiovascular  diseases  are  the  greatest  killers,  cancer 
ranks  second,  and  accidents  rank  third.  When  we  consider  the  youthful  segment  of  our 
population,  i.e.,  ages  1 through  37,  accidents  exceed  all  other  causes  combined  as  killers 
at  these  ages. 

As  to  the  economic  impact,  it  is  astronomical.  Such  a dollar  drain  places  a burden 
on  the  producers  of  our  gross  national  product--a  burden  whlcn  we  can  ill-afford. 

How  are  the  public  schools  perfoi*ming  in  accident  prevention  and  control?  Recently, 
while  collecting  some  research  data,  I was  able  to  secure  some  information  on  injuries 
in  the  public  schools  of  Texas  for  an  academic  year.  It  was  determined  that  only  2,8 
percent  of  the  injuries  occurred  in  industrial  arts,  vocational  education  and  science  labs, 
indeed,  you  must  be  doing  an  excellent  job.  However,  perhaps  we  should  consider  the 
number  of  injuries.  A total  of  93,381  injuries  were  reported,  and  2,647  of  these  occurred 
in  industrial  arts,  vocational  education  and  science  labs. 

Industry  has  made  giant  strides  in  many  instances  in  injury  control.  Many  factors 
have  contributed  to  this  achievement,  but  the  picture  is  not  as  good  as  it  often  appears. 
One  large  operation  with  which  I am  familiar  develops  approximately  33,000,000  man- 
hours annually,  and  they  have  had  a continually  decreasing  disabling  Injury  frequency, 
but  their  total  injury  frequency  has  fluctuated  with  employment  fluctuations.  I think  in- 
dustry is  making  Increased  efforts  today  to  control  their  interruptions  to  production,  or 
accidents,  and  resulting  losses.  Now,  if  Industry  is  successful,  we  should  find  that  occu- 
pational injuries  to  young  employees  entering  the  work  force  should  be  minimal  because 
of  better  control  by  Industry  and  good  safety  instruction  in  public  schools.  But,  what 
happens  in  the  work  environment?  I think  this  is  a valid  question  because  it  is  reasonable 
to  believe  that  we  are  preparing  our  young  people  for  productive  pursuits.  A study  was 
completed  in  1962  which  gives  us  some  insight  L:co  the  injury  experience  of  employed 
young  pTOple.  Ei^t  states  cooperated  in  providing  data  tor  two  age  groups:  under  18 
years  of  age  and  18-20  years  of  age.  The  only  injuries  studied  were  disabling.  Thble  1 
shows  the  Injury  experience  by  age  and  type  of  indr.stry.  Note  that  manufacturing  injury 
experience  accounts  for  34  percent  of  the  total,  and  this  should  be  important  to  you. 


Type  of  Industry 

Manufacturing 

•fVholesale  and  Retail  Trade 

Construction 

Service 

Agriculture,  Forestry,  Fisheries 
Other 


Activltv  When  Injured 

Manual  Handling 

Operating  Powered  Equipment 

Bodily  Movement 

Using  Hand  Tools 

Other 
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TABLE  I 


Under  18 

18-20 

Total 

Percent 

184 

370 

554 

34+ 

312 

168 

480 

30+ 

67 

107 

174 

11 

101 

53 

154 

9+ 

96 

5 

101 

6+ 

66 

109 

6+ 

803 

769 

1572 

TABLE  11 

Under  18 

18-20 

Total 

Percent 

279 

289 

568 

36 

127 

179 

306 

19 

142 

120 

262 

16 

133 

118 

251 

16 

117  • 

94 

211 

13 

800 

1598 

injurtes.  T tadusE^?*  w“«d!SEte“3faf?wTi^  thlrty-slx  percent  of  these  disabling 
Classified  as  manual  handling.  twenty-five  percent  of  disabling  injuries  can  be 

tag  s“?e  matar^TlSTfs  teach- 

husky  young  man  attempts  to  lift  an  anvil  H metals  lab,  when  that 

I suspLt  Aat  v^e  SrS  teaching  Sii  « f smilingly  look  in  the  opposite  direction? 
safetf  education  havfrecendvSrJrsLdE^vHl^l''^^^^^  operations.  In  fact,  tm>  books  on 
menUon  to  manual  mlttrialsha^rtlin^^^^  ^ Neither  of  these  gives  more  than  cursory 
mentioned  study  in  ^m“^Sil.  ® ^s^hsses  the  previously: 

pormnt^re'SSmS!  m ^ “Vlronment  Is  Im- 

the  student  Is  in  school*  it  should  be  even  t^hamunities.  Not  only  is  It  important  while 
a safe,  healthy  and  or<^?cUvr Hfe  If  ,sT’'®  as  students  are  prepared  for 

nation  are  0000^,^^^^  racci^lnr  ta%^HeT"55Eat1~^^  Sl^^"  “tl 

Mr.  Vernon  is  on  the  faculty  at  Texas  A & M University,  College  Station. 


^ saf©  environmeiit  in  schools- 
the  industrial  hygienist ^s  viewpoint 


Andrew  D.  Kosey 

TL^'L^rs”  taS^trSfyiriie 

The  latter  term  is  broaS^Ind  refers  t interchangeably. 

pXinsr““°"®' 

be  lmpaire(Tbecau8?^S  e^sure^to^toJdc^nfar  the  health  of  workers  may 

environment.  For  pu^sS  of  conSaSSln  Physical  agents  In  the  working 

the  work  place  which^^ay  give  rise  to  traumflH^i^^^^f*^^  usually  refer  to  conditions  in 
appropriate  procedure?  ie  adoSed  safeguards  and 

thit  causes 

massive  accldeiTml  1l^8ure8°m?y''r2^^^^  physical  conditions,  exceJSTg 

to  health.  Thus,  ocSPS  ?l7easeTu?ull^^^^ 

*4enn~^  ^o^m^nlTe^ 

dustrv  The  ° schoo,.  shops  are  very  much  like  those  encountered  In  In- 

achool  ahopa  because  theta  iEt^sSrS^areg^^^^^  *" 

per  day  for  three  to  five  davs  n#»T-  d...  duration — one  or  two  hours 

susceptlblUty  or  acute  or  Intense  exposures.  exceptions  baaed  on  individual 

result;  of  carel^J?Tor?Tab?mr^u^4^^^^ 
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dangers  of  exposure  to  certain  materials  or  physical  conditions.  The  teacher  must  there- 
fore use  every  opportunity  to  stress  the  importance  of  careful  work  habits,  as  well  as 
safety  practices  to  minimize  exposure  to  potential  health  hazards. 

Now,  what  are  some  of  these  hazards  to  which  pupils  are  exposed  and  which  may 
result  in  health  impairment  depending  upon  the  degree  of  exposure?  Again,  just  as  in 
industry,  they  may  consist  of  dusts,  fumes,  gases,  vapors,  mists  and  physical  agents 
or  combinations  of  these.  A modem  printing  shop,  for  example,  like  one  in  a Cincinnati 
school,  can  Include  most  of  the  above  categories.  Lead  fume  Is  generated  by  the  monotype 
and  linotype  machines  and  remelt  pots.  Lead  dust  Is  usually  found  around  the  remelt 
pots  where  dross  Is  removed  and  sometimes  thrown  onto  the  floor.  Vapors  of  various 
solvents  are  released  in  printing  shops  from  the  various  inks  used  in  printing  and  the 
materials  used  for  cleaning  type  and  ink  rollers.  In  previous  years,  carbon  tetrachloride 
was  the  chief  cleaning  solvent  used  in  print  shops,  but  today  most  shops  use  a less  toxic 
solvent.  Most  printing  shops  use  gas  flames  to  eliminate  static  electricity  as  the  paper 
zooms  through  the  press.  Others  use  a radioactive  static  eliminator,  which  may  create 
a potential  health  hazard  from  a physical  hazard — ionizing  radiation. 

Auto  repair  shops  also  involve  certain  hazards  to  health.  These  may  include  lead 
dust  during  valve  grinding;  carbon  monoxide  gas  during  tuneups;  solvent  vapors  from 
cleaners  and  lacquers;  chromic  acid  mists  while  electroplating  bumpers  and  other  metal 
parts;  fumes  from  welding  frames;  and  another  hazard,  dermatitis,  from  epoxy  resins 
used  as  auto  body  fillers. 

'Students  in  school  electronic  or  physics  shops  may  be  exposed  to  physical  agents. 
A few  examples  include  X-rays  and  ionizing  radiation  from  high-power  radar  tubes; 
ultraviolet  light  from  arc  welding  and  sources  of  “black  light'*;  and  now  the  school  shops 
are  experimenting  with  lasers  and  microwaves.  These  are  just  a few  'he  potential 
hazards  involved  in  the  electronic  shops  in  schools. 

Another  example  will  serve  to  illustrate  the  tsqje  of  potential  hazards  involved  in 
school  shops.  Many  schools  have  classes  in  ceramics  and  pottery-making.  Principal 
hazards  include  the  following:  (1)  Dusts  from  cla' s (free  silica  which  can  cause  silicosis), 
and  from  the  m^aterials  used  in  glazes  such  a?;  lead  and  cobalt;  (2)  carbon  monoxide  gas 
from  the  gas-fired  kilns;  and  (3)  ultraviolet  radiation  from  a quartz  tube,  used  as  a heat 
source  in  some  kilns. 

A final  potential  hazard  to  students  I want  to  discuss  briefly  is  noise.  Most  of  you 
have  read  in  the  newspapers,  popular  magazines  and  technical  literature  that  workers  and 
citizens  alike  are  being  exposed  to  more  noise  every  day.  Even  our  homes  are  becoming 
more  noisy  as  new  appliances  are  installed  and  used.'  To  mention  only  a few,  there  are 
garbage  disposals,  automatic  dishwashers,  room  air  conditioners,  and,  perhaps  die  worst 
offender  in  some  homes,  the  stereo  or  hi-fi.  Students  are  exposed  to  these  noise  sources 
at  home  and  to  others  at  school  while  working  in  some  shops,  i.e.,  woodworking,  forging, 
printing  and  repairing  auto  and  aircraft  engines.  Worst  of  all,  however,  students  are 
exirosed  to  intense  noise  levels  during  recreational  activities  in  and  out  of  school.  These 
activities  include  participation  as  musicians  or  spectators  in  rock-and-roll  “music**, 
drag  strip  racing,  sports  shooting  and  many  others. 

Recent  studies  by  members  of  our  Bureau  and  by  others  have  shown  that  during  the 
2—  to  3-hour  rock-and-roll  sessions,  musicians  are  exposed  to  noise  levels  of  from  105 
to  115  dBA,  and  the  spectators  are  exposed  to  from  about  100  to  110  dBA.  I should  point 
out  that  the  American  Conference  of  Governmental  Industrial  Hygienists  (ACGIH)  recom- 
mended in  1969  that  the  peimissible  noise  exposure  level  for  industrial  workers  is  90 
dBA  for  8 hours,  97  dBA  for  3 hours,  and  100  dBA  for  2 hours. 

These  studies  showed  further  that  there  is  an  increasing  percentage  of  hearing  loss 
for  high  frequency  sounds  among  high  school  and  college  students,  perhaps  reflecting 
their  exposure  to  high  noise  levels  from  music  and  other  sources.  This  simply  means 
that  young  people  reporting  for  their  first  job  already  have  a slight  hearing  loss  that  may 
become  more  severe  upon  prolonged  exposure  to  industrial  noise.  These  early  losses 
will  reduce  the  tolerance  of  young  people  for  the  prolonged  types  of  occupational  noise 
exposures  they  may  encounter  during  their  working  lifetime. 

These  are  just  a few  examples  to  Illustrate  the  variety  of  potential  health  hazards 
which  may  be  encovintered  in  school  shops.  The  important  question  is,  what  can  we  do 
to  protect  the  health  of  our  children?  The  answer  to  this  question  is  no  different  from 
the  approach  used  by  occupational  health  personnel  in  their  solutions  to  similar  problems 
in  modem  Industry, 

First,  school  officials — principa. 


hers,  school  physicians  and  nurses — must 


midl  todSlr?^  •'"  T'°“=  "■’“P  °P®-'‘°"=-  To  obtain 
are  used  In  the  shops  or  materials  and  physical  agents 
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exposures.  The  third  step  is  to  leam  substances  or  agents  may  create  harmful 

control  measures  in  use  Thi«?  degree  of  exposure  to  students  which  includes 

by  occupational  health  specialists  * usually  referred  to  as  a preliminary  survey 

by  — *>Pci  or  eliminated 

in  place  of  caV^rtetrachtoSde^^^^^  ^ petroleum  solvent 

arc  or^'cetyl^e  Ss  welSfnTonSL^^^  °v5  e.g..  separation  of  electric 
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JSs^i'raSS-  s®ho?ld"no?“e"?^JS  u"f^n‘^  m”i"®t  ct  bP^mPhaslz^rhotT^ar mS 

unless  other  control  measures  are  imnrir^•^am^^*^  wearer  from  haimful  exposures 
intermittent  or  emergency  purposes.  ^ ticable.  Respirators  should  be  used  only  for 

of  harm^l^’^JJposures"^  equipment  can  be  the  source 

properly  adjusted  gere rate  hfvher  roTi  internal  combustion  engines,  which,  if  not 
tiian  an  engine  to  goS  ru^^^^^^^^  monoxide  and  other  gases 

if  the  thefmosStfc  exarnple  might  be  cited:  In  print  shops. 

maintained  high  concentrations  of  leS^fume  Properly 

poteiSS  healto  ^h7za'?ds^"  important  factors  in  reducing  or  eliminating 

as  It^  Is  In  the  home**"Frequen?’wS^^  Important  in  school  shops 

most  important  method  of  ?edCcmg  denceTf  solvents)  Is  the 

With  certain  chemicals.  ^ incidence  of  dermatitis  from  contact  of  the  skin 

health  hazards.^^ow^are^^tiiese^method^s^^^*^^f metoods  used  to  control  occupational 
to  be  const^cted  toe  cLviS  whenever  new  shpps  are 

plans.  These  plans*  should,  of  course  bere^'e^in  <^®signed  and  included  in  the  original 
surveys  should  be  conducted  in  orhi-i  i ^ competent  persons.  Second,  periodic 

use.  Tb  “ stauM  dofe  by  a uuTllff-d°?.t  f PP«am  a,a,  adequate  controls  are  in 
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important  as  the  safety  considerations  i teacher  and  pupil  is  every  bit  as 
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many  years.  If  an  honest  effort  is  made  by  management  to  comply  with  existing  standards 
or  guidelines,  and  if  the  general  methods  of  control  discussed  earlier  are  used,  students 
u"  school  workers  will  be  protected  from  possible  impairment  of 

health  by  the  potential  occupational  health  hazards  inherent  in  the  environment. 


Mr.  Hose/  works  for  the  US  Public  Health 
Safety  and  Health,  Cincinnati,  Ohio. 


Service,  Environmental  Health  Service,  Bureau  of  Occupational 


Managing  a safe  environment  in  schools — 
the  administrator's  viewpoint 


iviurrid  vi.  KUiey 

(Excerpts  from  Tulsa’s  guide,  "An  Accident  Prevention  Program  for  Industrial 

Arts,  Vocational  and  Technical  Education  Programs".) 

Accidents  ^e  undesirable,  unplanned  occurrences  which  can  be  prevented  and  which 
hodily  harm,  loss  of  school  time,  property  damage  and  even  death.  Thus 
It  should  be  the  policy  of  all  school  systems  to  take  every  reasonable  precaution  for  the 
safety  of  the  ^dents,  employees,  visitors,  patrons  and  all  others  having  business  with 
the  schools.  The  schools  believe  that  safety  to  everyone  concerned  with  our  schools  is 
not  only  a protective  measure  during  school  hours,  but  also  is  an  instructional  means  of 
developing  an  appropriate  mode  of  behavior  to  minimize  accidents  at  all  times. 

A majo^unction  of  education  is  that  of  building  desirable  attitudes.  One  of  the  most 
important  attitudes  is  an  active  concern  for  protection  against  bodily  harm  and  for  the 
conservation  of  human  life.  Accordingly,  many  experiences  are  provided  for  students  at 
all  age  levels  to  see,  to  hear  and  to  think  in  terms  of  safety,  to  the  end  that  their  reactions 
m life  situations  will  be  automatic  and  effective.  Safety  education  is  therefore  a con- 
tinuous process  which  contributes  to  the  enrichment  of  many  areas  of  learning. 

j Accident  Prevention  Program  for  Industrial  Arts,  Vocational 

and  TechiUcal  Education  Programs  in  the  Tulsa  Public  Schools",  developed  by  a group  of 
teachers  in  an  m-service  program  in  1968-69,  incorporates  the  safety  policies  and  ap- 
areas^  procedures  that  should  be  followed  in  the  instructional  program  of  these  curriculum 

It  includes  techniques  and  instructional  methods  that  have  been  developed  over  a 
period  of  years  and  found  useful  by  personnel  In  the  field. 

The  policies  and  procedures  Included  are  to  be  followed  in  all  schools.  They  appiv 
to  *e  use  of  equipment  In  shops  and  laboratories  in  which  machines,  hand  tools  and  mate- 

instructors  and  other  school  personnel  in  charge  of  activities 
within  the  categories  listed  are  responsible  for  the  observance  and  practice  of  the  policies 

listed.  A copy  of  the  manual  must  be  available  to  all  school  personnel 
of  these  subject  areas. 

One  of  the  objectives  of  this  phase  of  the  instructional  program  Is  to  prepare  voung 
people  for  safe  living  to  a society  which  Is  becoming  more  mechanized  and  complex. 

The  purpose  of  the  guide  is  to  assist  instructors  and  administrators  in  their  efforts 
to  prevent  acridenis  and  injuries  in  school  shops  and  laboratories,  through  proper  planning 
of  the  educational  environment.  The  guide  lists  certain  policies  and  procedures  to  be 
followed  in  organizing  and  administering  a program  of  shop  safety  and  suggests  methods 
and  techniques  for  implementing  the  recommendations. 

The  guide  is  a blueprint  for  safety;  the  continued  interest,  inteUigence  and  educational 
skills  of  teachers  and  administrators  are  essential  in  applying  the  suggestions  listed. 

The  fii  Bt  pu^se  of  an  accident  prevention  program  in  school  shops  and  laboratories 
.4  « urgent  ro  prevent  accidents  to  students  or  others,  damage  to  equipment 
and  facilities,  or  interruption  of  the  educational  processes.  All  programs  of  our  schools 
must  reflect  concern  for  accident  prevention. 

Safety  concepts  ana  safe  practices  grow  equally  from  an  understanding  of  the  points 
that  contribute  to  accidents  and  from  performing  tasks  in  a safe  situation.  Such  ei^eri- 
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thrcghcut  I«a,  thus  playing 

safety:  aeveioping  sound  concepts  and  attitudes  pertaining  to  occupational 

Ing  auggaatlona  for  coordlnat- 

f°?  a_  pecltlc  subjecf  a%a  Praventlon  with  the  course  of  study  being  followed 

In  Ind^ruVarK  equipment 

help  to  plan  a complete  safety  program  lacmties  win. 

help  students  to  work  more  safely 

help  students  to  become  aware  of  safetv  nrarrir^^es  that  or^r^i,,  a j . 

protect  students  from  accidents  ^ ^ ctlces  that  apply  m and  out  of  school 

easiest  and  safest  way  to  do  a lob  successftjllv 

both  ta®atSfo^uE’crs“hool?'s*otfd  be  prlca^d“"^^^^  acuvities  of  the  student, 

of  Instruction.  Those  In  '’®  emphasized  in  all  phases 

^^d.e  schools  to  give  real  n caning  to  accident  pr^ev^eXn.  • mV  B THeTesT 

and  maintain  a'safeenvlron^m’m  whl?hiSs°rti\r"s^an^i^^ 

can  capltaUze  upon  ftfcrSe  enrt^onmemrf^^^  “^^her,  who 

tunitles  for  meaningful  appllcaLnTrf  sSJEl  or  moratory  in  prmddlng  oppor- 

also,  to  supervise  Tnd  enforce  accepLble  Sfet?  iS^aScas  ?n  macher  s responsibility, 
program,  including  the  physical  nlant  mniV  facets  of  an  occupational 

equipment,  the  InstructS  nro^a^^  °„h  equipment,  eye  safety  and  respiratory 

development  of  a safetv  conscioucingaaa  supervised  activity,  must  contribute  to  the 
In  the  shop  or  laboratory  and  which  will  nrpva  *i  dally  habits  of  students 

Fundamental  Lc^Srents  if  a hiS^in^  beyond. 

bodied  in  the  physical  Smir  AdP^.iTTo  , 7^1^  ^d  pleasant  environment  should  be  em- 
safe  practices  and  good  housekeeolnf  artificial,  contributes  to 

vision  for  dust  control  and  elimlnaH™i  e v,  1 ory  heat  and  ventilation,  with  special  pro- 
live  cnvlroiSSem.  P'^«requlsltes  to  a produc- 

proper  colors  on  all  visible  surfaces  conrrihnf  walls  and  ceiling,  combined  with 

gram.  Floors  require  approp^^t^Mverw  aS  to  s^me  toc^,«  °f  the  pro- 

to  Insure  safe  footing.  Provisions  for  Qtor'afrf  f f°”?f  locations  need  special  finishes 
completed  parts  belonglne  to  individual  supplies,  assembled  projects,  partly- 

tained  by  the  tost^cm^  weU  al  1 reserve  supplies  and  equipment  mali- 

components  of  the  physical  plant  ation  storage  and  drying  room,  are  essential 

ftoes^qilu^^  «"<»  ®houH  be  of  the 

»g^r‘r  “I  =tSitrS\S  "41 

that  safety  be  taught  as  an  hitegral  nart  of  teacher’s  responsibility 

conducted"^  under  his  sup^r^SS  a?e  ^ 

practices.  Safety  is  not  an  imnoQ^.H  hi  ui  accordance  with  acceptable  safety 

conduct,  but  is  an  integral  part  of^U  actlitv’^ff  u control  of 

attitude  governs  the  habits  of  the  Individual  ^ practiced  to  the  degree  that  a safety 

cautIai7o“l*for”^cWc  p"racSc™ta  ra?«i«  t°r  general  safety  pre- 

of  a safety  program  are  submitted  in  t-^  areas,  some  of  the  essential  components 

safety  pro^S^s^n  SeSX‘S  "®^^^er  in  conducting  a 

A bibliogrSpf?  ol  SfSf SfterS  wi? aSf  arts  and  vocational- technical  activity, 

instructional  material.  fThe  teacher  1j  yof^  study  and  preparation  of  appropriate 

Williams,  William  A Editor  Accident  Pre^^f  very  comprehensive  bibliography: 
American  Technical  Socie^  1^?  1 f Prevention  Manual  for  Shop  Teacher.  Chlc^go: 
itemlzert  as  follows:  1963.)  Essential  components  of  a safety  program  may  be 

(1)  Accident  prevention 

(2)  Developing  a safety  consciousness  or  attitude 
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(3)  Developing  aafety  practices  in  the  school 

(4)  Planning  the  shop 

(5)  Selection  of  appropriate  equipment 

(6)  Using  personal  equipment  such  an  goggles,  face  shields  and  clothing 

(7)  Eliminating  health  hazards  such  as  harmful  chemical  agents  and  excessive  wood 
dust 

(8)  Teacher  liability 

(9)  Evaluating  the  safety  program 

(10)  Recording  and  reporting  accidents. 

Safety  Is  everywhere  Some  of  the  best  opportunities  for  accident  prevention  in  the 
entire  school  program  are  In  Industrial  arts  and  vocational  education.  Motivation  is  gen- 
erally high  in  these  classes,  for  students  enjoy  tliem.  They  feel  that  these  courses  are 
relevant  to  their  lives.  They  are  eager  to  handle  tools,  equipment  and  materials  and  to 
see  the  result  of  tlielr  efforts.  Shops  and  laboraiorles  provide  "doing"  situations  where 
theories  must  be  practices,  where  there  are  outlets  for  the  energies  of  active  teen-agers. 
With  obvious  hazards  Involved,  students  can  easily  see  the  need  for  group  cooperation. 
Together  the  motivating  factors  provide  fertile  ground  for  learning  accident  prevention! 

Much  safety  education  Is  indirect.  When  a teacher  demonstrates  cutting  equipment  and 
cleans  the  refuse  away  with  a brush  rather  than  with  his  bare  hand,  he  Is  teaching  safety 
by  example.  He  Is  also  teaching  safety  when  he  insists  on  an  orderly,  well-disciplined 


Direct  safety  education  can  taxe  several  forms.  It  Is  often  Integrated  wldi  teaching 
specific  skills.  Many  schools  promote  such  Integrated  learning  by  Including  safety  proce- 
dures In  Instruction  sheets  given  to  students.  Acclde  it  prevention  Is  also  taught  In  time 
set  aside  specifically  for  this  purpose.  ® 

Conditions  in  each  school,  and  In  each  shop,  laboratory  and  related  classroom  within 
the  school,  will  call  for  different  approaches.  What  Is  essential  Is  that  safety  education 
becomes  a systematic,  carefully  planned  and  continuous  feature  of  the  curriculum. 

Study  of  general  safety  and  safety  education,  shop  and  laboratory  safety,  and  occupa- 
tional healtii,  gives  added  impetus  to  safety  education  by  including  specific  units. 

^ study  of  desirable  "Teacher  Competencies  In  Trade  and  Industrial  Education", 
Office  of  Education  - \%lsh,  1960,  underlines  the  necessity  for  professionalism  In  safety. 
Out  of  107  competencies,  the  one  which  respondents  rated  most  important  were: 

(1)  The  ability  to  develop  student  attitudes  toward  safe  practices  and  safety  con- 
sciousness In  Job  performance. 

(2)  The  abUity  to  stimulate  and  maintain  Interest  dirou^ut  foe  Instructional  process. 

(3)  A knowledge  or  understanding  of  safe  practices  In  teaching  the  operation  of  Indus- 
trial equipment. 

(4)  The  ability  to  develop  appreciation  of  good  workmanship. 

Two  of  these  most  desirable  competencies  include  safety  explicitly;  all  four  contribute 
to  foe  prevention  of  accidents.  These  conclusions  clearly  Indicate  the  great  concern  for 
safety  among  trade  and  industrial  educators. 

Goals  worth  planning  for.  The  problem  Is  clear  enough;  Accidents  loom  before  us 
as  a leading  cause  of  disability  and  death,  especially  among  young  people.  Accelerated 
economic,  social  and  technological  change  will  constantly  pose  new  accident  problems. 
The  challenge  to  educators  in  school  shops,  laboratories,  and  related  classrooms  Is 
equally  clear:  For  the  present— to  promote  the  safety  of  students  now  In  school;  for  the 

future--to  prepare  students  for  accident-free  adult  lives  both  at  work  and  on  their  own. 

What  we  need  is  people  who  act  safely  under  all  circumstances.  This  means  people 
who  perfonn  routine  operations  in  a safe  way.  It  also  means  people  who  anticipate  and 
overcome  hazards  in  new  and  unfamiliar  circumstances.  Education  ix>  prepare  such  people 
Includes  four  aspects:  habits.  skllU.  knowledge  and  attitudes. 

How  do  we  educate  to  change  attitudes?  Discussions  of  this  problem  can  become  ex- 
ceedingly complex,  but  certain  guidelines  are  clear: 

Attitudes  are  contagious.  If  admlnistratlOT,  faculty  and  student  leacters  demon- 
strate genuine  concern  and  enthusiasm  for  accident  prevention,  students  are  far  more 
likely  to  follow  their  example  than  If  they  display  Indifference. 

(2)  Involvement  promotes  favorable  attitudes.  A great  variety  of  learning  experiences 
in  which  students  actively  particlpam  are  necessary. 

(3)  Positive  approaches  promote  favorable  attitudes.  Emphasis  should  be  on  what 

is  safe,  rather  than  on  what  is  not.  The  destruction  caus^  by  accidents  has  a place 
In  safety  education  only  If  It  la  clc  k1  as  foe  basis  for  positive  action,  rather 


than  to  Instill  fear. 

material  with  which  rh^ 

rS*ect  f°rom'"S.'eV^"oth^  sSs*'S?e  llSely'to 

ir?o  ?s°"  "*"’ 

both  °„  tTnd  out  of  tchS.”  "°"''  ‘■'’  “ "“>’  =°  reduced 

indIn  ftiTb?  '"  ‘"  i"  Public 

5?^  '^°/educe  accidents  in  the  school  shop  to  a minimum. 

CD  rel.f^tn^iC^Tfn'^h'l'ch  >'P°" 

pracT?cee“"^  °*  P"vlionment  to  form  safe  habits  and 

^)  The  attitude  of  teachers  and  students  toward  better  aafenr  4r.  u i i. 

dark»"ir^iven^H^/w  executed,  safety  acUvities  can  easUy  be  “shots  in  the 

themselves:  What  gtSTwere^et?  TiThal'exmm  ^?e  'rjfe^^alfacSS 
efforts  are.^^^^^  evaluating  the  effectiveness  of  accident  prevention 

What  did  the  students  leam? 

What  experiences  did  they  have  in  safety? 

What  hazards  did  they  control  or  overcome? 

What  Initiative  did  they  take? 

Were  accidents  and  near-accidents  reduced? 

[^  students  handle  accidents  and  near-accidents  more  effectively? 
wm  interest  or  any  other  change  in  attitudes? 

wJn  learning  carry  over  into  family  and  community  living? 

future  occupations?  ^ ^ 

r£!SH€S“!™>~ 

classroom  can  bo  a rosoarc?,  ccn-fTr  forTcclcl™rpre?JnS?n 
rosp^slbflft?  o"f  fttaCnS^romr. '"  “''“-■orlos  Is  . very  Imporlanl 

vol„pTSl„“{°-Sl"s®a?£wm  resaarched  In  the  do- 

An  Accident  Prevention  Program  for  School  Shops  and  LaboratoriP« 
rv  ,.  Williams  - National  Safety  Council 

School  Shop  Safety  Manual 

Board  of  Education  of  the  City  of  New  York.  1965 
Accident  Prevention  Can'  Be  Learned 

g^j^^J^l^^l^otropolltan  Life  hlsuranco  Company,  1962 

Safog”  -«  "'Plfaro.  1959 

of  Education,  Thllahassee,  Florida,  1969 
industrial  Arts  Safety  Instruction 

California  State  Department  of  Education,  1966 
^ Mt.  Bulm-  I.dl™cto,of  Indumlol  Art^  Vocollon,!  and  Tochnlcol  Educo.lon,  Tul„  (Oklo.)  PvblicSchooU. 
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Visual  art  for  industry— implications  for 
tli0  industrial  arts  curriculum 


importa.ice  ^Tnd  Sd^^fo/^tecThnlJial  s^pecfaflzltlon  ^ industrial  history,  the 

society.  We  have  advanced  from  a ^socfitJ 

agrarian,  requiring  little  educaHonai  « fy  primarily  characterized  by  occupation  as 
rific  and  technlcal^n  ultra-industrial  LcietJ,  sclen! 

Of  technlca^l  Profe°is£L^^?ls^^ndlng^to^  by  our  nation,  all  areas 

'"™y  5'ears  ^ag“ttia1°d?atoJte^^  could  ctSgortiaUvI-lfs'’ *' 

Civil  and  mechanical.  This  was  Hu*»  m i-Hga  classified  into  two  major  fields, 

required  draftsmen  were  in  one  of  thes  ^tw?  P*'®®®®  engineering  which 

growth  of  theengineeringprofess"on?egan8Lrtiva^^^^^^^  diversification  and 

War  and  were  the  direct  result  of  several  scigan^f/^^^  conclusion  of  the  Second  World 
developed  and  proven  militartiy  successful  ^ ah?  and  techmcai  advances  that  had  been 
If  properly  modified  and  apptiS,  co^rbenifit1^ailc?n^^^^^  revealed  a potential  that, 
significant  of  these  scientiflLdvances  wSeSec^o^^^  const^ctlve  way.  The  most 
Research,  design,  development  and  annHr.a^«  nuclear  power. 

*"  «P“P»'<=  formTa“lma?«S'? 

Uons  of  <traf5men  to  ay?fl^tS'’^°000  S’? 

amployed.  to  an  altampt  Co  IroSp^?!^’ T"''  presently 

cion,  toe  term  En^eertog  Graphics  has  been'^fS^Sl®  y amuLdT  elassltlea- 

creased  «s^ralblUtto?°  TOa SS>ee“r  prt^  m tola  ttae'TSd?”'  PP°P”P“°"s  ”■** 
for  the  entire  project  development  HowgaSf I time  had  been  largely  responsible 

trained,  could  assume  many  of  the*  re8ponsibilitie8^of°the  draftsman,  if  properly 

release  the  engineer  to  devote  more*  HiS«  a ® i ™ design  sequence  and  could 

Ing  theories  aid  conSpte!  In^^rny^'SImnc*^!  application  of  engineer- 

support  personnel,  partners  In  desltm  raSer  i*a?  assumed  the  role  of 

In  the  last  t^ienty-five  yeaw  a nSv 

form  of  engineering  graphics  has'  em^v^gad  1?  related  to  and  often  classified  as  a 
industry.  The  fleld^rSrred  to  is  vfs^lff  rt.  utilized  with  great  success  by 

one  discipline!  ^It  °Is^In^the  Troadest°i°"^^  areas  difficult  to  bracket  comfortably  In  any 
advertising  art.  Industrial  arts  and  gSphlc'^a'^rte^^  It^o^n^ 

engineering  graphics  because  of  the  oi^yvidoi^^  ^ a termed  as  a phase  of 

£an£  Se-^£— 

is  a method  of  communication  thatha?  w^thlSd  tiS  test  S deserves.  It 

dweUers  of  LaaJraw,  France  JndTltf^Tra  prehistoric  clvUlzations.  The  cave 

their  caves  those  aspects  of  their  environmonf  ^a«-*  graphically  recorded  or  the  walls  of 
As  far  back  as  3 OfW  Rn  ^ *^®®t  Important  to  them, 

nized  the  effectiveness  of  the  ^Sypi»  Asia  Minor  and  India  recog- 

veloped  Wrl^g,  which  was  dl- 

lablc  wrlUhg.  Acmally,  ,Uuetr«lo„/  Jrc  toa  Zl 
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Perhaps  the  oldest  form  of  technical  illustration  used  primarily  for  the  construction 
of  apparatus  was  mentioned  by  Marco  Polo  (1254-1324?)  during  his  travels  to  the  Fhr 
East.  He  found  the  Chinese  had  developed  a system  of  planning  utilizing  perspective 
drawings.  = i- 

EHiring  the  Renaissance,  two  Italian  artists  used  pictorial  illustrations  to  make  sig- 
nificant contributions  to  the  technical  and  scientific  knowledge  of  that  era. 

Leonardo  da  Vinci  (1452-1519)  used  illustration  extensively  to  record  his  extra- 
ordinary inventions.  His  hyperactive  Inventive  abilities  made  it  necessary  to  record  a 
proliferation  of  ideas  for  future  reference.  To  assure  conciseness  and  accuracy,  he  illus- 
trated his  ideas  and  supplemented  them  with  notes. 

Michelangelo  Buonarroti  (1475-1564),  artist  and  sculptor,  developed  a series  of  ana- 
tomical illustrations  that  were  used  by  physicians  of  that  period. 

Today,  the  purpose  of  visual  art  is,  as  it  was  in  its  early  beginnings,  a means  of 
communicating  or  promoting  an  idea  or  concept,  easily  understood  by  everyone.  However, 
due  to  the  complexity  of  our  industrial  society,  we  have  expanded  the  crnabllltles  of  visual 
art  to  provide  a complete  system  of  reix>rting  and  instruction  for  industry. 

Artwork  required  of  artists  engaged  in  the  preparation  of  visual  art  can  generally  be 
classified  into  three  categories.  These  are  technical  illustration,  presentational  art  and 
graphic  statistical  presentations. 

Of  all  the  engineering  graphics  areas  of  specialization,  none  have  achieved  the  degree 
of  primacy  or  glamour  that  is  now  being  enjoyed  by  technical  illustration. 

Technical  illustration  is  the  utilization  of  three-dimensional  graphics  to  communicate 
and  promote  design  concepts  relating  to  function,  relationship  and  the  assembly  of  parts 
and  products  Its  ability  lo  present  intricate  and  exacting  procedures  to  Individuals  with 
limited  technical  education  has  made  it  a valuable  asset  to  industry. 

Technical  illustration  as  we  know  it  today  had  its  early  beginning  in  England  during 
the  First  World  \\kr.  The  use  of  illustrated  manuals  was  found  to  be  most  effective  in 
providing  instruction  for  the  repair  and  maintenance  of  military  equipment.  After  the  war 
the  nation  returned  to  normal,  and  the  technique  declined  due  to  the  lack  of  need  for  in- 
struction of  this  type. 

At  ^the  beginning  of  World  Ii,  England  was  once  again  faced  with  the  task  of  pro- 
viding instruction  to  men  with  limited  technical  backgrounds.  These  workers  were  ex- 
perlencing  great  difficulty  in  comprehending  the  written  technical  materials  so  vital  to 
me  war  effort.  Paradoxically,  Ae  armed  forces  had  drained  the  manpower  of  Great 
Therefore,  there  were  few  men  to  train,  "o  women  who  were  totally  without 
technical  skills  were  enlisted  to  perform  defense  tasks , Throu^  the  utilization  of  pictorial 
sequential  instruction,  the  most  intricate  v«iapons  syiitems,  radar,  electronics  and  assem- 
bly processes  were  mastered. 

United  States  Department  of  the  Army  was  requiring  early  army  field  manuals 
to  be  written  on  levels  not  to  exceed  the  fifth-year  reading  ability.  By  using  pictorial 
illustrations,  the  level  of  the  written  text  was  presented  in  more  technical  terms  which 
were  better  accepted  and  understood  by  all  levels  of  learning  ability. 

After  the  war,  industry  was  faced  with  the  task  of  rehabilitating  and  placing  return- 
ing servicemen  into  civilian  occupations.  Technically-illustrated  training  presentations 
and  manuals  made  the  transition  from  army-oriented  training  to  civilian  tasks  a smoother 
one. 


Technical  illustration  requires  an  exceptionally-prepared  draftsman.  He  must  be 
technical  and  mechanical  concepts,  drafting  fundamentals,  design,  have 
proficiency  in  various  art  media,  and  an  understanding  of  the  aesthetics  of  fine  art.  He 
must  be  able  to  develop  layouts  and  produce  finished  illustrations  for  reproduction  in 
reference  books,  brochures  and  technical  manuals.  He  also  prepares  drawings  from  blue- 
prints, designs,  mock-ups  and  photoprints  by  methods  and  techniques  suited  to  specific 
reproduction  processes.  He  lays  out  and  draws  schematics,  perspectives,  orthographic 
or  oblique  angle  views  and  shades  or  colors  drawings  to  emphasize  details  or  eliminate 
undesired  backgrounds  using  one  of  the  many  art  media. 

role  of  the  technical  illustrator  as  a member  of  the  design  team  is  one  of  close 
cooperation  with  planning  processes  in  both  initial  and  final  phases.  Engineers  and  scien- 
tists first  develop  design  concepts  which  are  subjected  to  many  tests  with  results  studied 
to  detemiine  the  project's  feasibility.  It  is  at  this  point  of  planning  diat  the  illustrator 
is  asked  to  develop  prototypes  of  the  idea.  After  diia  initial  phase,  the  project  is  for- 
warded to  the  production  planning  section  to  plan  the  layout  of  machinery,  movement  of 
materials  and  determine  the  sequence  of  operations  that  will  assure  the  efficient  flow  of 


tlie  manufacturing  process. 

on^r.r?o^  writers  develop  manuals  and  the  necessary  literature  to  describe  the 
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sibility,  with  strong  cooperative  support  from  the  fine  arts  field. 

Industrial  arts  provides  an  opportunityfor  the  student  to  associate  and  apply  technical 
and  mechanical  concepts  that  require  a high  degree  of  precision,  both  in  planning  and  im- 
plementation. Additionally,  the  basic  fundamental  requirement  of  visual  art  is  a broad 
but  exceptional  proficiency  in  engineering  graphics  which  is  solidly  established  in  the 
industrial  arts  curriculum. 

Included  in  industrial  arts  and  most  essential  in  visual  piesentation  is  graphic  arts 
which  provides  ^e  artist  with  the  principles  of  photography,  typography  and  an  opportunity 
to  explore  the  advantages  and  limitations  of  various  methods  of  reproduction.  To  provide 
an  excellent  foundation  toward  understanding  technical  processes,  related  courses  that 
should  be  included  are  design,  strength  of  materials,  metal  and  foundry  courses  and 
plasucs. 

The  fine  arts  curriculum  should  provide  training  in  spatial  design  and  relationships, 
sketching,  color  and  rendering  techniques,  and  familiarization  with  the  aesthetics  of 
firte  art. 

It  should  be  noted  that  the  underlying  philosophy  of  industrial  arts  regarding  the 
types  of  skills  acquired  and  their  application  seems  more  compatible  to  visual  art  than 
does  that  of  fine  art. 

Industrial  arts  is  primarily  concerned  with  providing  a thorough  understanding  of  the 
product — its  design,  materials  and  the  processes  necessaiy  to  produce  one  or  mass  pro- 
duce as  many  as  desired;  while,  on  the  other  hand,  fine  art  is  interested  in  the  perfection 
of  media,  techniques  and  color  theories  to  create  an  original,  one-of-a-kind  object  of  art. 

Not  only  will  the  industry- bound  student  benefit  from  visual  art,  but  also  the  college 
student  preparing  to  become  an  industrial  arts  teacher  would  benefit  greatly  from  visual 

introducing  technical  illustration  at  the  high  school  level,  an  interest 
could  be  created  in  a technical  aspect  of  drafting  that  would  generate  a desire  on  the  part 
of  the  student  to  participate  in  industrial  arts. 

To^y  high  school  students  are  more  mature  in  their  thinking.  They  know  the  impor- 
tance of  the  Industrial  environment,  and  they  are  probing,  inquiring  and  seeking  technical 
knowledge.  The  present  tendency  is  to  dwell  too  long  on  the  basic  concepts  of  drafting, 
and  this  does  not  provide  the  student  the  oppormnity  to  explore  his  capabilities.  The 
evident  result  is  boredom  and,  eventually,  disenchantment  with  industrial  arts. 

meant  that  visual  art  be  content  for  the  time  being  with  its  state  of 
limbo  between  artand  industrial  arts,  but  it  is  attaining  a degree  of  promlr.’ence  emd  proven 
acceptability  that  will  not  permit  it  to  remain  unheeded  for  long.  Perhaps  now  is  the  time 
for  industrial  arts  to  make  its  move. 

In  view  of  the  requirement  for  specialization  by  industry,  the  total  industrial  arts 
program  must  now  take  a long  concerted  look  at  its  curriculum  content  to  determine  If 
courses  are  adequamly  preparing  students  for  entry  into  the  industrial  society.  Industry 
has  long  contended  that  much  of  the  training  that  Is  being  presented  to  college  students  is 
not  providing  adequate  preparation  for  the  world  of  work. 

Tradition  seems  to  be  our  nemesis  when  we  consider  curriculum  revision.  By  our 
very  nature  we  tend  to  resist  change  or  experimentation  with  course  offerings  and  persist 
in  retaining  those  aspects  of  training  that  have  proven  successful  even  though  they  have 
ceased  to  be  relative  to  present-day  requirements.  There  is  a great  need  for  introspective 
evaluation. 

There  are  several  approaches  that  should  be  considered  to  bring  about  a more  com- 
patible working  relationship  between  education  and  industry: 

(1)  A closer  cooperative  effor'  between  education  and  industry  could  help  frame 
creative  proposals  for  educational  pn.  grams. 

(2)  Industrial  arts  must  become  more  flexible  and  responsive  in  preparing  students 
for  the  industrial  environment. 

(3)  Provide  a greater  opportunity  for  students  to  specialize  within  the  industrial 
arts  curriculum. 

(4)  Encourage  industrial  arts  teachers  to  accept  summer  employment  in  Industry, 
preferably  in  the  area  of  their  teaching  specialty. 

In  Ae  past  we  have  searched  for  sophisticated  means  to  provide  respectability  and 
acceptability  to  our  curricula.  If  we  will  make  a genuine  effort  to  Improve  the  content  of 
our  curricula,  acceptability  and  respectability  will  come  in  a natural  way  by  their  own 
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Supsrpositions  of  the  art  of  technical  illustration 


uaniei  a.  i^ngiancf 

instr^JSS-^lailiSfi?  a^^xplanation  of  one  of  the  objectives  of  this  presentation,  a fine  arts 
niLl  fliuRtitVfon  pie  objective  which  provoked  laughter  was  the  presentation  of  tech- 

anH  r,a-  ^ close  relative  and  in  fact  a part  of  the  fine  art  activity  of  drawing 

and  painting.  Fine  art  related  to  technical  “art"?  How  is  this?  activity  or  arawing 

technical  illustration  superimposes  itself  substantially  upon  three  fields  of 
® I overlay,  it  is  a part  of  the  picture  of  the  enghie^Sg  p7ofes^^^ 

rh^  business  of  marketing  and  of  the  fine  art  activity.  Emphasis  Sre  wiU  be  on 

pird  group;  on  a detailed  analysis  of  the  relationship  of  technical  art  to  fine  art 

syste^^^nm  components  of  a radar 

y into  the  nos^  of  an  aircraft,  se^nt  a sketch  of  his  plan  to  an  illustrator  with 

‘S  “ finished  drawing.  The  illustrator  saw  a?o„ce  Ae“n«nee?a 

ro  h?  traSd“  H?^was  *°T  f ^ fi"‘nhed  drawing  and  at  the  most  ne^ed  only 

to  his  area^Af  SSr-t  engineer  who  could  draw  that  well,  so  he  went 

S:etch  r ^ ? the  desks  of  many  of  the  men  there  he  saw  copies  of  this  same 

sketch,  upon  finding  the  artist-engineer,  the  Illustrator  asked  him  aSiut  his  aWliT?o 

=‘i^r"STprtSi1f.?n  t^“grXTe;Sr!"‘“  engineer-s ahiUty  to'draw  had  h^e^'t^eXi 

I”  engineering,  visualizing  has  its  most  extensive  and  everyday  use  in  the  "reading" 

to  sj2crS2m  m th  “"fm  -H^nwlngs  b^r^e  Smpiex,  dfr^^fty 

Sketch  them  in  three  dimensions  piece  by  piece  is  a great  aid  in  their  interpretation^ 

technical  illustration  is  atop  ma42to?^  One 
fa^  Bchool  before  he  knows  *e  alphab«  fnd  can 

fomi  Ae  twenty-six  letters  into  readable  words  on  paper.  Why  is  it  Sen  Aat 

men  who  are  college  graduates  have  called  upon  grade- school-graduate  show- 

impormm  oL'°anS^ar^^  a^rticular  papfr  mfg^ 

important  one  and  that  show  card  writer  Just  might  do  a better  Job.  It  mav  be  a flio  chart 

mfllions  (f/dollarir  which  could  or  could  not  get  a contract  amounting  to 

v.?*i  charts  require  words  and  drawings.  The  marketeer  knows  how  he  wants 

He  must  caU^in"a°mai^hL'??’^  cermin  professional  businesslike  look  with  his  own  hands. 

® man  who  is  trained  to  letter  and  to  draw.  But  even  the  caFed-ln  orofes- 

depend^largel^^  S Sart?f  marketeer  wants  it.  Pity  it  is  that  he  who  must 

the  wav  h?wanS^he^^^  aib,? 4 success  in  selling  cannot  do  the  charts  himself. . . 
in  1-ho  / ^ wan^  them.  Also,  in  the  immediate  and  unpredictable  situations  which  occur 

Sa$o/Su°l^^gt^r^^^^  A course  iSVch'^lSl  ?ll5s! 

vv.i  Some  may  doubt  this.  "EXjes  it  not  take  natural  talent?’*  they  will  ask  Well  now 
this  is  one  of  the  features  of  technical- type  drawing.  It  may  b^done  bv  Ailes  anT^^ 

templates.  So  the  adage  "anyone  can  draw’*  becomes  a truism  and  the 
person  with  ro  talent  can  draw  the  proverbial  "straight  line".  truism  and  Jie 

concerted  ®S?rt  overlayed  by  technical  art  and  projected  as  one 

p?SfitSle  olrSr-BM?>B  mdustry.  Since  long  ago  these  have  proven  to  be 

fnuRiWiio;?  f enterprise  to  be  shown  here  superimposed  by  technical 

ireS?  uia„S°  an  in-dppth,  cultural,  noble  human  dlmeSionl 

painting^  ^ ® ^ vistas  of  mind  and  soul  enrichments- -the  art  of  drawing  anH 

oracticfl  TeahiJ^  exammaUon  of  the  ties  between  technical  and  fine  art  in  the 

Fn  ?he  nan,re^?;H  fme  art  graduate,  to  state  it  simply,  needs  more  job  opportunities. 

4«  J^®  case  only  a few  of  these  noble  young  people  will  find  a place  of  service 

teaching.  Many  will  notfind  anyplace  in  their  community  where  their  talents  are  needed 
and  appreciate -i  and  paid  for.  uwiir  uiiencs  are  neeaec 

tute  immediately  infer,  that  the  fine  artist  should  prosti- 

mte  his  art  for  the  sake  of  material  gain.  Neithex*  is  it  to  say  that  the  fine  artist  should 
be  shielded  from  the  real  world  in  an  "ivory  tower"  In  order  to  LeItJimmaculate 


ERIC 


513 


(which  art.  It  seems,  would  be  very  limited  Insofar  as  its  influence  and  benefit  might  be 
S appre^IateTt^  expected 

Let  me  write  something  personal  at  this  point.  During  the  years  from  1^37  to  1941 
1 learned  by  experience  the  wonders,  the  marvels,  the  fascinations,  the  tearful  warm 
mysterious  magnetic  pull  of  the  castle-filled  land,  or  should  1 say  sky.  of  the  fine  art  of 

^ description  sounds  a bit  overdone,  let  me  assure  you  I mean 
fine^art^today further  claim  that  the  same  describes  my  feeing  toward 

However,  when  I left  art  school,  the  particular  art-castle  which  was  my  residence  at 
mat  season  was  invaded.  The  invaders  were  hard,  demanding,  competitive  people  telling 
me  eimer  to  live  with  mem  or  else  to  get  out  of  their  way.  Well,  mere  could  not  be  a 
reconciliaaon  and  at  mat  moment  that  particular  "art-air  castle”  dissolved  and  I found 
myself  homeless  on  the  plain  practical  earth, 

Andrew  Vincent  of  me  University  of  Oregon  Art  School  often  speaks  of  me  nobility  of 

ignoble.  And  it  Is  natural  for  a fine  artist  to  avoid  if  possible 
certain  degrading  influences.  Such  an  Influence  is  commercial  art.  However,  and  It  is  me 
major  thrust  of  mis  paper,  fine  art  school  students  should  be  shown  me  true  make-up  of 
tecl^cal  art,  because  me  inner  nature  of  technical  art  makes  it  a very  Integral  part  of 

should  net  be  regarded  as  a degrading  Influence. 

Dressing  up  template-type  mechanical  drawings  to  look  "oretty”  is  not  at  all  what 
is  meant  by  relating  mem  *-o  me  work  of  a fine  artist.  The  name  of  meir  common  de- 
gPf  9^-  ■anatom_y.  Command  of  space  is  me  draftsman’s  and  me  technical 
® special  realm.  Design  of  space  is  me  fine  artist’s  province.  Yes,  me  artist 
designs  In  terms  of  objects,  but  he  must  also  design  me  space  around  me  oblects.  whirh 
normally  should  average  about  70%  of  me  total  volume  of  me  "created”  area.  In  order 
to  design  space  me  artist  should  first  be  able  to  define  space.  Accurate  definition  of 
space  measurements  Is  a technical  matter. 

mis  leason  technical  Illustration,  drafting  and  descriptive  geometry  can  give 
stmctural  strengm  to  a painting.  They  can  be  as  important  to  a painter  as  a course  in 
Anatomy  for  me  structure  of  me  body,  geology  for  me  structure  of  me  eartli, 

H me  structure  of  buildings,  mechanics  for  me  structure  of  machinery, 

and  techmeal  Illustration  for  me  structure  of  space. 

Someone  will  say,  "Oh,  now  you  do  not  understand  our  art.  We  are  not  realists.  We 

don  t care  about  accurate  pictures!  We  are  painters  of  art  values ” 

proposition  of  this  paper  does  not  point  to  realistic  or  even  nt  cessarily  repre- 
f ^ proceed,  however,  mat  a worm-while  creative  representation  or 

abstraction  must  have  for  Its  inspiration  me  true  natural  structure  of  any  subject.  No,  it 

m begin  at  trum,  and  having  begun  mere,  to  go  on  to  a convincing  and 
aumoritative  original  interpretation. 

as  be  needs  anatomy,  botany,  geology,  architecture  and  mechanics,  me  artist 
ry  diamatically  needs  technical  illustration,  drafting  and  descriptive  geometry.  He 
space  anatomy.  But  what  is  space  anatomy?  How  does  it  help  me  artist? 
-u  The  laws  of  hamony  cannot  be  controlled  if  me  artist  cannot  locate  dimensionally  to 
me  eye  me  objects  he  paints.  That  Is,  locate  one  object  In  known  relation  to  anomer,  and 
all  in  Identifiable  relation  to  me  flat  surface  of  me  painting,  to  me  border  or  edge  of  me 
painting,  and  to  me  real  world. 

performance  in  sp_ace  to  have  a great  advantage  over  me 
S ^ mey  say  must  struggle”  wim  a flat  surface  which  seems  to  mem  to  be  a 

design.  But  drawing  me  illusion  of  space  Is  not  a handicap.  It  is 
me  painter’s  dijtinctive  strengm.  h-.  i *o 

Pointers  at  it  in  anomer  way:  me  flat  surface  is  a picture  Plane  which  is  a known 

ninifo  measurable  (in  terms  of  design)  relationships  of  lines, 

picture  plane  Is  like  a vertical  stage  on  which  me  graceful 
angles,  parallels,  perpendiculars  and  circle  arcs. 

^ Jf  ***  relation  to  me  flat  plane  of  me  painting  surface  (me  picture 

plane)  and  in  relation  to  each  omer  according  to  laws  of  design  such  as  repetition,  opposl- 
tion,  iTsdifition,  splralation^  involutatlon  and  gradation, 

n workings  togemer  can  be  plotted  by  me  arti*t-up 

*«<=-lacing  patterns  of  harmony  are  so  complex  no  jsm  can 
ti^e  mem.  In  fact  areliab|»meaifui'eof  an  artist's  greamess  Is  how  far  he  can  organize 
bequond  me  point  he  can  This  requires  an  uncanny  ability,  a gift  from  God.  All 
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S5S.“”»  “ “ W 

to  ha™onrit'^r?”harmo^iouslSa^|^B‘L^^^^  elements  are 

arti55t— a discipline  like  anatomv  cr<ar»i  ® gJ^eat  discipline  for  the  fine 

like  these  but  more  necesTa^?^J  nSnI?n^%H  architecture  and  mechanics.  It  is 

as  a m^anr  tT  mak?  a liX^’  artist  ought  not  to  despise  technical  illustration 

d^fwiSgsTn'd^^^ke'th^m  -”worff»  to  i?heVim®beaS?J'of^l^^^ 

iTuSssr  Shfii—crr  1“ 

srS=rS““~~ 

by  dS^lye^^bv^^e  Iddth  *lSinot^rJf  ^ Circle  away  from  the  picture  plane  can  be  judged 
knovm  hi  rhi  .?•  (minor  diameter)  of  its  elliptical  shape.  Because  the  eliiose  is 

iudffed  ^ tilted  circle,  the  degree  of  the  angle  of  tilt  can  be  correctlv 

^ rr^  thei^ecomes  a means  to  measure  the  space  patterns  of  a paintinc  ^ 

the  e^iIteS"'S^ngle^^fhe'  to  define  space  occurs  wit^the  square, 

rhptT- 1 ^tangle,  the  pentagon,  hexagon  and  octagon.  Since  these  are  recular  in 

ram‘*n‘=rK^.o?i^^^^^  “ £rc\r^s7u&"i? 

bv  The  nature  of  man  is  to  maintain  balance  in  a world  held  together 

rHS  £ri??  ~ ^sv'2“  S 

ve"«c,‘*  Zl  “ regularly-shaped 

perpiii^cula?  reliSonshi?^ver^"*^^^  naturally  involves  the  vertical  line,  and  this 
in^lved.  A^d  the  perae^diSTllr  fiT  response.  Our  sense  of  balance  is 

“ “/J'tT/oSf  *-  «*!«. 

of  p^endicultr  'linpa  f ® recognizable  divisions  of  the  90°  angles 

b'?"d';Sfd°la?e?a?"reXof^^^^^^ 

strut'tiivp  nf  a ® reciprocal  action.  These  angles  must  receive  hie*  regard  in  the 

rS’raS""VSe‘Sra«n”“‘  '‘""‘S"  on  a namral'S^ 

engl^^S^a^g  P>^oclsIon  parallel  lines  on  the 

B enng  drawing.  I^rallels  are  among  the  chief  provokers  of  aesthetic  response. 
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Also  their  spacing,  representing  equal  distances  into  space,  can  define  the  design  measure- 
ment of  that  space. 

, welgl  u In  90%  of  their  work,  the  Illustrator  and  draftsman  are  limited  to  lines 

Is,  imsha^ng  in  solid  grays  or  color.  This  forces  them  to  use  lines  to  their  maximum 

certainly  a great  lesson  for  the  fine  artist  if  he  learns  it  well. 
yle^A^.  Because  of  the  nature  of  the  manufacturing  processes 
f building  materials  and  the  nature  of  the  structure  of  equipment  and  machinery,  drafting 
drawings  are  mostly  geometric.  And  the  regular  shapes  of  the  geometric  figures  appeaf 
in  their  true  form  when  drawn  in  the  principal  views.  These  principal  views  show  the 
geometric  shapes  parallel  to  the  picture  plane.  Even  further,  in  the  complex  projecticMis 
of  descriptive  geometry,  the  reference  planes  are  always  drawn  at  90°  to  each  oier  and 
seen  paraUel  to  the  picture  plane,  and  measurements  are  taken  from  them  into  space. 
One  purpose  of  descriptive  geometry  is  to  place  lines  and  planes  in  their  true  length  and 
shape  positions  parallel  to  the  picture  plane.  ^ 

Manufacmred  yticles.  These  tend  to  be  symmetrical;  therefore  drawings  of  them 
symmetry.  God  in  His  creation  observes  symmetry.  He  has  made 
it  a chief  stimulator  of  aesthetic  response.  We  ourselves  are  symmetrical- -or  are 
supposed  to  be.  Any  deviation  between  the  features  on  one  side  of  our  body  and  those  on 
*e  other  is  considered  a dejfect.  It's  true  with  a car.  Both  sides  had  bette/be  Ae  same” 
or  else  It  needs  to  be  fixed.  The  appreciation  of  symmetry  is  as  much  a part  of  our  nature 
as  balance.  Certainly  painters  must  organize  their  paintings  in  consideration  of  it.  The 

skUlfuHiandling of  symmetry  as  well  as  of  other  lav/s  of  design  is  needed  in  design- 
ing and  Illustrating  machined  parts.  ucaign 

views.  Repeated  parts  and  mating  surfaces  of  parts  are  clearly  shown  in 
exploded  view  drawings  of  machinery.  They  are  obviously  beautiful,  especially  when  shown 

a chief  ingredient  also  of  the  fine  art  product 
Its  beauty  iq  demonstrated,  though  in  a more  subtle  way*, 

^ technical  art  as  in  fine  art  the  design  element  of  reposition  is 
against  arc,  arc  turned  against  arc,  square  over  circles,  line  tu^.ied  against 

J-Xne,  etc*  ^ 

add  up  to  beauty  because  of  our  aesthetic  response  to  the  beauty  law 
radiation.  E^erlence  in  the  geometry  of  the  design  of  manufactured  parts  with  fractions 
by  raSSfom”^'  strengthen  the  fine  artist's  vocabulary  in  the  possibilities  of  beX? 

. plan^arri  reciprocal  action.  Now  this  picture  plane  which  we  have  shown 

ai  ^ ^ se  from  which  measurements  of  design  importance  can  be  taken  is  important 
also  for  another  reason.  It  has  already  been  compared  to  a vertical  stage  upon  whichhar- 
® of  lines  and  solids  are  designed  in  positions  like  tliose  of  Kuet  dancers, 
has e or  stage  for  patterns;  it  ^s  also  a base  or  a stage  for  movement 
The  pictu  re  plane  Is  a backboard  for  reciprocal  action,  back  and  forth,  into  the  illusion 
of  space  created  by  the  drawing  and  back  again  to  the  surface  geometric  shapes  on  the 
picture  plane.  For  example,  an  equilateral  triangle  may  enclose  the  limits  of  several 
objects  represented  in  depth  in  the  painting.  The  objects  painted  there  create  the  illusion 
of  space  depth,  ^t  the  regular  geometric  shape,  the  equBateral  triangle,  which  encloses 
them  belongs  to  the  picture  plane  and  so  snaps  the  eye  back  to  the  surface.  Back  and  forth 
hL  hi  the  painting,  and  movement  makes  for  life.  And  a painting  which 

has  life  has  tlie  very  central  heart  element  which  makes  the  difference  between  ordinary 
art  and  great  art.  >--xwxiiaiy 

this  presentation  a series  of  transparencies  will  be  shown  to  demonstrate 
Sid  painSS^”^^^  design  laws  in  technical  illustration  and  in  the  fine  art  of  drawing 

The  transparencies  will  add  convincing  support  to  the  objectives  of  Part  I;  11  To  re- 
expansion  of  the  present  involvement  (superposition)  of  the  art  of 
technical  Illustration  in  the  professions  of  engineering  and  in  the  business  of  marketing- 

to  technical  illustration  by  showing  its  place  (superposition)  in  the 
drawing  and  painting;  and  3)  to  make  sense  out  of  the  proposition  iSre  pr4enSd 
m the  fine  arts  student:  why  not  consider  technical  illustration  as  a course  of  study  in 

the  ffee  art  curriculum  and  why  not  consider  it  also  as  a way  to  make  a living? 

til.  knowledge  of  fine  arts,  the  artist  would  have  reason  to  excel  as  an 

lUustrator.  At  the  same  time  his  everyday  work  would  contribute  to  the  improvement  of 
his  fine  art  paintings.  The  practice  of  commercial  art,  because  of  its  use  of  production 
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® surface  effects,  will  degrade  the  fine  art  of  the  artist,  but  technical  illus- 
^ matter  of  technique  but  of  bona  fide  structural,  natural  truths  of  God’s 
creation- -a  very  real  and  worthy  subject  for  the  greatest  of  artists. 

Mr.  IS  on  the  Faculty  at  El  Centro  College  of  the  Dallas  County  Junior  Col  Inge  District,  El 

Uenrro,  C_alifomia. 
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graphic  arts 


Graphic  arts  career  information 


William  Flack 


(Bscauss  of  extensive  use  of  visuals^  the  talk  has  been  summarized.) 


recent  developments  In  career  Information  that  Eastman  Kodak  has 
developed  in  the  form  of  audio-visuals  are:  uaa 

A>.fo  ^ 22-ln.  listers  covering  the  areas  of  Graphic  Arts  Research,  Graphic 

Arts  camera  Man,  Industrial  Photography  and  Commercial  Photography. 

career  presentations,  consisting  of  80  slides,  8-mlnute  tapes,  and  a student 
follow-up  brochure,  have  been  developed  with  "Photography  is , . . "emphasizing  the  pho- 
tography careers,  both  professional  and  commercial. 

The  second  presentation,  "Ideas  Won’t  Keep",  explores  the  career  opportunities  in 
graphic  arts  as  a visual  con*rnunIcation  teclinology* 

Mr.  Flack  is  Educational  Specialist,  Eostman  Kodak  Company,  Rochester,  NY. 


3M's  new  curriculum  material  for  the  graphic  arts 


W.  D.  Baker 


In  order  for  you  to  understand  why  graphic  arts  personnel  at  3M  feel  there  is  a need 
tor  new  curriculum  materials,  I am  going  to  discuss  the  following  questions  first: 

(1)  Should  university- level  graphic  arts  programs  be  teacher-oriented,  Industrv- 

orlented,  or  both?  ^ 

(2)  \J^at  Is  3M's  prediction  as  to  employment  opportunities  for  teachers  of  the 
^aphlc  arts  In  secondary  schools  and  hi^er  institutions  of  learning? 

(3)  What  changes  does  3M  wish  to  see  In  graphic  arts  education  on  the  college  level 
in  the  1970  s? 


It  Is  our  general  belief  that  university  Instruction  should  not  be  completely  teacher- 
oriented  or  Industry  oriented,  but  proficient  In  both  areas.  Thus  one  would  have  to  set 
subjecte  teacher-oriented  subjects  and  a curriculum  for  industry-oriented 


Leaders  m the  graphic  arts  industry  want  to  see  new  talent,  able  to  think  for  them- 
^Ives,  enter  Into  their  profession.  They  wish  professional,  quantitatively- trained  men. 

® groat  need  for  men  with  management  and  administrative  ability,  artists  who 
can  denne  esthetic  values,  scientists  with  research  capabilities,  engineers  with  mechanl- 
economists  to  analyze  trends  in  the  industry,  accountants  to  keep  records 
nttns,  excellent  Instructors  to  teach  the  youth  sadsfactorlly,  etc. 

™ ^ grapWc  arts  industry  seems  to  be  short  of  qualified  graphic  arts  instructors, 
and  this  situation  must  be  changed.  Good  graphic  arts  Instructors  are  the  key  to  Inspire 
young  people  Into  the  industry.  'Fhese  instructors  must  not  teach  the  past  methods  of 
printing,  but  think  to  the  future. 

The  graphic  arts  Industry  has  always  looked  favorablyon  programs  which  permit  the 
students  to  spend  six  months  on  the  Job  training  and  then  to  go  back  to  school  for  the  aca- 
aemics  for  six  months.  Cooperative  programs  serve  two  functions.  First,  they  give  the 
student  a better  Insight  Into  the  Industry;  and,  secondly,  the  graphic  arts  firms  fill  their 
needs  with  new  talent. 


We  see  excellent  opportunities  for  graphic  arts  teachers  at  the  secondary,  vocational 
ana  college  levels.  We  base  this  statement  on  the  statistics  wo  are  gathering  from  state 
vocational  directors.  Some  forty  suites  have  reported  that  there  are  7(XD  schools  tencli- 
ing  graphic  communications.  'Fhese  do  not  Include  printing  schools  In  three  of  our  more 
largely  populated  states:  California,  New  York  and  Illinois.  In  addition,  there  are  ap- 

pro^ately  1^  institutions  of  higher  learning  teaching  graphic  communications.  Also 
we  know  that  the  printing  industry  is  growing  at  a rate  of  7.99?,  Per  annum,  and  It  is  the 
seventh  largest  Industry  in  the  US.  
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subjects  In  graphlc°co^^munlcitlo^^  'coo^ffra  Instructor  to  consider  teachino- 

Today's  world  ?ould  not  exist  wSou^  ^^v.ays  be  in 

curriculum?" b^t"" also®  the^^iuSiulL^  analyze  not  only  your  school's 

can  be  a tremendous  task,  but  necessarv^renc  higher  learning,  'mis 

h"  committee  for  g?Shlfl?ts  ® we  would  like 

from  industries  granh^c  arm  consisting  of  graphic 

and  Federal  governments  from  ffranhir^  leaders  from  the  education  fleldffrom  state 

Foundation,  Printing  Industries  of  A^irlca  Na1?ona Graphic  Arts  Technical 
Management  Association),  the  education  ^ i Association  ofLitho  Clubs,  In-Plan^ 

ings  would  improve  thi^  Smmunlc^^^^^^^^  Also,  these  meet- 

Personnel  in  the  graphic  arts  indnaM-w  different  segments  of  the  Industrv 

in  web  offse  , compi  te?  ti^esetting,^?dectrfc°s®^aSn?^a"'  growth  during  this  decade 

color  work.  At  the  3M  Companv'  we  ar?^on^t  Plateroom  automation  and  process 

camera  room^^the  platemakii^cr^J^*^®  research  in  four  areas:  the 
We  believe  tonribrirow's  ardst  is  golns  rn  ^nf  the  pressroom, 

be  more  creative,  me  artist  will  ononH  "i®  to  use  more  new  tools  designed  to  helo  him 
duclng  intricate  patterns  by  hand  hI  tlfl  tracing  originals  or  SborlouslJ^pro- 

creative  talents.  He  will  also  have-  to  lean  Hmits  to  Sa 

cam^a,  exposure  unit  and  photographic  materials  ^ brush  and  the  crayon  with  the 

ca®S'  w'rfe  vTaTo'^iruV/r'"!'''' 

vals  Will  all  be  worked  out  in  advance  of intensity  and  Hmc  Inter- 
automatic  eid.^  r b/ chemicals  or-\  ^ he  development  of 

“ ■ ••  ■•emafn”on"ie  be  able 


the  film  will  be  automatic 

to  check  his  results  while  ,.,it  cen  -smaino^,,  .u operator  will  be  able 

eraman  will  have  to  have  berrer  knowledge  of  electronu^  board.  This  means  that  tlie  cam- 
he  able  to  use  the  seanner.  nlcs,  be  familiar  with  computer  tech- 

for  the  platemake?wllf  be"expl?a'ure  u'ni^^which  ^ nf  Added  power  tools 

developing  machines  with  rinsing  *^o*»r-driven 

in  fuU-page  size  from  ^m^ter^generS  Photoengraving  will  be  produceS 

plates  will  be  made  at  the  rate  of  twn  positives,  and  duplicated  relief 

materials.  mus  the  platemaSr  wm  h«  J 

be  1 r.  iHar  with  computer  technlouea  ^ ® better  knowledge  of  electronics 

assii^tance.  ^ techniques  and  have  mechanical  aptitudes  wLn  ustog  ^wer 

ate,  but  whiS^^S!?^i®na?°i"m?lch  fisted  which  will  be  simpler  to  oper- 

be  equipped  with  thin,  lightweight  plates  Web^fs^  and  Htho  presses  will 

the  next  ten  years.  Most  sheet  fid  efulpment  win  £ dominae 

wm"brSte5*Sem£^^  ^l^^eleJS'onir^^  ® matte?  o'i  coL""i!  ®S2 

put  that  has  not  been 

and  studente.  fof  3M  Brand  Products  and  technology  among  apprentices 

i?d  p?toTships?""^®^®  trainers  with  up-to-date  materials  for  use  in  the  schools 

induitr\al  m£?e?iaSi^ Company  is  a qualified  supplier  of 
The  platemaklng  course  wm  b?  our  H^st  In-service  training, 

in  contents  are  L follow??  and  will  become  a reality 

J?!  transparencies 

/!:v  graphic  arts  text  Uteranare 
(4)  Student  exercises 
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(5)  Planned  demonstrations 

(6)  Supplementary  materials 

a.  Offset  plates 

b.  Chemicals 


c.  Developing  pads 

Wo  k^fo“w^theS?s^a^g^^^^^  education  as  a big  lake  in  which  to  fish. 

the  graphic  arts  industry  and  in  graphi?lrts*^ducation  between  personnel  in 

all  be  successful  at  the  fishing  pohd.  ^ education.  If  we  aU  work  together,  we  wUl 


Mr.  Baker  is  Educarior,al  Representarive,  Printiog  Producfs  Division,  3M  Compar,^.,  Si.  Paul,  Mir^nesora. 
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New  audio-visual  techniques,  equipment  and 
procedures  for  teaching  and  learning 


Ta  rca  Dran 


f variety  to  the  student  while  learning. 
a1  a S’nllni^  common  background  of  experience  and  inforSiatlon. 

presemad  fl?  m?dia"us™S“‘^  '°  ™1«  wore 

and  why *nt!  “ learn 

Distractions  must  be  eliminated. 

Encourage  mental  practice. 

Stop  often  to  emphasize  key  points. 

Discuss  principles  and  applications. 

Continually  test  the  student's  performance. 

Provide  students  with  feedback  opportunities. 

Mr.  Brail  1$  ossoclafed  with  Wetifern  Michigan  University^  Kalamazoo. 


Educational  media : ideas  for  effective  utilization 


Alvin  E.  Rudisill 

SaSS  ~rrf 

The  «?enn  g^oUi-  instruction,  small  group  instruction  and  IndJvlduaUzed  study 

study  res1^U^/;i.o  f -mall  group  and  rnm^fduaS 

JTo?'  sH"'  i- ~ in“Src“ 

targe  inventory  of  dust^laden  audio-*vlsual  eouloment  Pt>ar  ^ ^ ^ 

ThTtjJS"and  provide  too  much  flexibility  at  i^e  expense  o/lase  J>f^umiSlfon° 

^n«r  required  for  individual  teachers  to  check  out  and  set  up  equSmem  in 

Recent  treifrf incorporating  audio-visual  media  into  their  instruction. 

. - rr,  oi-n  tcward  modular  scheduling  and  team  teaching  will  enable  administra- 

sesRions  well-equipped  audio-visual  classrooms  during  large  group 

wi^hrtllt-  o*  *^hese  classrooms,  teachers  can  utilize  any  audio-visual  instructional  media 
^ preparation.  These  well-equipped  classrooms^w^^^^^^ 

fearning."®"  instructional  media,  which,  research  has  p?tven,  will  inSe^se  peSlane^^^ 

1'  ‘-'Gmi- automated  audio-visual  classroom  and  small  group  and  individual  atudv 

eniiinm^^ntA  enveloped  on  a limited  budget.  The  materials  (not  Including  audio-visual 
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classroom  cost  less  than  one  thousand  dollars,  well  within  the  financial  capability  of  even 
the  smallest  school  system. 

Large  group^  _instructipn.  The  lecture  method  of  teaching  will  undoubtedly  continue 
to  be  the  primary  technique  utilized  when  presenting  organized  material  to  large  groups 
of  students.  However,  recent  atudies  have  shown  the  need  to  supplement  the  traditional 
telling  technique  with  visual  materials  to  increase  permanent  learning.  The  semi- 
automated  audio-visual  classroom  Is  one  example  of  how  efficient  organization  of  the 
ted®  for  teac.iing  will  allow  teachers  to  improve  lecture  techniques  and  Insure  greater 
retenaon  of  learning  by  students.  The  ‘'heart' 'of  the  classroom  is  the  teacher's  console, 
which  contains  an  opaque  projector,  overhead  projector,  tape  recorder,  record  player, 
light  controls,  FM  receiver,  amplifier  and  remote  controls  for  operation  of  film,  film- 
strip and  slide  projectors  which  are  viewed  on  a rear  projection  screen  located  at  the 
front  right  of  tlie  room.  The  overall  layout  of  the  classroom  is  shown  in  figure  1, 


The  classroom  illustrated  allows  teachers  to  utilize  the  following  Instructional  mate- 
rials and  techniques  with  little  pre-class  organization  of  equipment: 

-Op® qufejnate rials,  such  as  illustrations  in  textbooks  or  mounted  pictures,  may 
be  projected  with  the  opaque  projector  located  directly  to  the  left  of  the  instructor.  A 
permanently-mounted  tilt  screen  Is  utilized  for  the  opaque  projector  to  eliminate  key- 
stoning, The  opaque  projector  may  be  mounted  on  tep  of  the  console,  or  adapted  to  fit 
into  the  console  as  shown  in  the  detail  drawing  in  figure  2. 

TJ^hnsparencies  may  be  projected  with  the  overhead  projector  (located  to  the  right 
of  me  Instructor  in  me  console)  to  a second  permanently-mounted  tilt-screen  on  me  front 
wall  of  me  clas^oom.  The  overhead  projector  Is  mounted  flush  wim  me  top  of  the  con- 
sole  Md  me  on-off  switch  is  located  on  me  right  control  panel  on  me  inside  of  me  console. 

Audio  rcTOrds  and  tapes  mav  be  played  mrough  me  speaker  system  located  above 
the  chalklMard.  The  tape  deck  is  mounted  in  me  right  wing  of  me  console,  whUe  me  record 
player  is  located  in  me  left  wing  of  me  console. 

(^)  — filmstrips  and  slides  are  projected  on  a rear  projection  screen 

located  at  me  front  right  of  me  room.  Remote  controls  for  mese  projectors  are  located 
on  the  right  control  panel  on  me  console  and  projectors  can  be  started,  stopped,  reversed 
and  focused  directly  from  me  console.  Remote  controls  may  be  unplugged  so  mat  equip- 
ment can  used  in  omer  areas.  oo  ^ 

, (Note;  me  suggested  classroom  layout  in  figure  1 shows  me  projectors  located  at 
me  left  side  of  me  room  ramer  man  me  right.  This  is  more  desirable  because  me 
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Sfe  waiSr  threaded  from  the  elasaroom  side  rather  than  from  the  side  toward 

Sa52mSe?earrieTS'^J^”t^"J„Pi?3“h"J^ 

S^uh1Isom?‘lhre“E3£is“ 

merit?.  ^ff|^gid-1n"^  reyaL~IS~  Com- 

teletdslon  is  available  via  an  ampUfied  antenna^lttli?  system,  while  commercial 

si!Sta!^h^teg^fX7ron?ri^^^  sn  amplified  teleph 

tern  can  be  mstaUed.  oi  an  ex^lon  nto^^rh  Ws- 

works  extremely  well.  The  magnetic  DhoneTllc^^^a  magnetic  phone  pickup  attached  also 
the  console  so  that  all  sidei?s  to  *1  r^m  ?a7Kea?  “mpllfier  located  to 

Clausrooms  such  as  the  one  oS  telephone  conversation, 

dividual  teachers,  but  shSild  bl  madi^f^fia^  be  permanently  assigned  to  in- 
periods per  week  in  each  clas?  If  five  more 

period  per  week  in  eaS  of  Sei?  classes  ircf^^d^K  classroom  one 

The  availability  of  equipment  for  utilizlnca  va7-i!iiif  scheditied  with  little  or  no  conflict. 

age  teachers  to  develop^re source  libraries  of  materials  will  encour- 

and  Aims,  ^ resource  iinraries  of  pictures,  slides,  transparencies,  filmstrips 

pie  cr^ses^^tearn  f laboratory.  With  the  trend  toward  teaching  of  multi- 

flexible  scheduling  and  non*gradfng  of^clas^es^^t'^be^'^^^^  i*  individualized  instiruction, 
'"'’‘'^7sl?s“c!lSss7h"'‘m  ?''*'*“*  of’tostruS^nsl  S?'*''®  provision  be 

progSSs  p?lpa?ed  bj  lJ5s7  m7c?e?f  osn  “mmerclal  media  ptograms  as  well  as 

smdy  laboratory  layout  shown  to  figure  3 enables  torvliuato  o?fn2f“gr“psT/smS^^^^ 
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INDIVIDUAL  AND  SMALL  GROUP  MEDIA  LABORATORY 
Figure  3 


to  utilize  16mm  films  (sound  or  silent),  audiotapes,  records,  cartridge  films,  filmstrips, 
slides  and  video  tapes. 

Each  individual  instruction  booth  contains  a permanently- mounted  screen,  study 
lamp,  110  V outlet,  overhead  book  shelf,  earphones  and  control  panel  containing  a tele- 
phone Jack,  closed  circuit  television  outlet,  audio  input  Jack  and  two  channels  which  allow 
students  in  any  booth  to  listen  to  audio  media  being  played  over  a particular  channel* 
(see  fig.  4). 

All  media  equipment  is  located  on  portable  carts  which  are  stored  along  a wall  adjoin- 
ing the  booths.  Individual  students  may  wheel  the  particular  equipment  they  wish  to  utilize 
up  to  any  booth  and  view  media  on  an  individual  basis.  Earphones  are  used  tb  prevent 
outside  distraction  and  to  enable  several  audio  programs  to  be  run  at  the  same  time. 
Multiple  audio  Jacks  were  placed  along  the  back  of  each  cart  so  up  to  three  additional  stu- 
dents may  listen  to  media.  The  room  need  not  be  darkened  since  the  projectors  are  very 
close  to  the  screen  and  the  lamp  intensity  is  very  bright.  A working  drawing  of  the  portable 
equipment  carts  is  shown  in  figurA  5. 

Equipment  utilized  in  study  laboratories  such  as  the  one  Illustrated  should  be  simple 
to  operate  with  very  few  elaborate  accessories.  Whenever  possible  self- threading,  rather 
than  manual- threading,  machines  and  cartridge  film  and  tape  equipment  should  be  pur- 
chased. However,  manually-threaded  equipment  has  not  constituted  a major  problem 
even  in  the  lower  primary  grades. 

Small  group  viewing  is  accomplished  through  the  use  of  a portable  rear  screen  (see 
fig.  6)  which  may  be  used  in  a semi-lighted  room.  The  media  laboratory  shown  in  figure 
1 contains  only  one  small  group  viewing  area,  so  a speaker  was  used  for  the  audio.  How- 
®vsr,  if  multiple  small  groups  must  utilize  the  media  laboratory  concurrently,  earphones 
should  be  provided  on  each  viewing  table. 

The  following  types  of  media  equipment  should  be  considered  for  utilization  by  faculty 
and  smdents  in  the  small  group  and  individual  study  laboratory: 

(1)  16mm  film  projector  (automatic  threading  with  earphone  Jack) 

(2)  8mm  film  projector  (magnetic  sound-silent) 

(3)  filmstrip  projector  and/or  viewer 

(4)  slide  proje*"  tor  and/or  viewer 

(5)  8mm  cartridge  projector 

(6)  cartridge  tape  recorder  (with  earphone  Jack) 

(7)  manually-threading  tape  recorder  (with  earphone  Jack) 


PMTUU  wtarjiiiMT  Jkiri 

Figure  5 


3-speed  phonograph  (with  earphone  jack) 
portable  extension  telephone, 
small  portable  TV  set  (with  earphone  jack) 
equipment  for  video-taping 

media  laboratory  can  also  serve  as  the  equipment  storage  center  for  a 
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F?9ure  6 


(8) 

(9) 

(10) 

(11) 

The  media  laboratory  can  also  serve  as  the  equipment  storage  center  for  a small 
school  system  since  the  equipment  is  located  on  portable  carts  and  movement  to  other 
areas  is  relatively  easy.  If  groups  in  other  areas  are  not  too  larg°  the  portable  rear 
screen  unit  can  also  be  utilized. 


Locally-prepared  instructional  media.  Even  though  a great  deal  of  commercially- 
materials  are  now  on  the  market,  local  teacher's  will  need  to  prepare  some  sup- 
plementary media.  Someof  the  possibilities  for  locally-prepared  audio-visual  instructional 
prvograms  include: 

Bsam  _ magnetic  sound  film.  Teachers  can  utilize  an  8mm  film  camera  to  prepare 
visual  coverage  of  laboratory  demonstrations  or  related  instructional  material.  The 
exposed  film  is  then  sent  in  to  be  developed,  and  a magnetic  audio  sound  track  is  added 
to  the  edge  of  the  film.  Theprojecff  r also  serves  as  a magnetic  tape  recorder,  and  sound 
can  be  added  as  the  film  is  previe>.*=;d.  If  any  errors  occur  or  changes  are  required,  the 
magnetic  tape  may  be  corrected  by  simply  recording  over  the  original  audio. 

8mm  cartridge  film.  This  type  of  medium  has  become  increasingly  popular  over  the 
last  few  years.  The  only  serious  limitations  have  been  the  4- minute  time  limit  and  absence 
of  audio.  However,  cartridge  projectors  are  now  available  which  are  correlated  with 
cartridge  audio  tape  recorders.  This  enables  the  teacher  to  add  sound  and  also  Increases 
the  viewing  time  of  the  8mm  cartridge  film  to  approximately  20  minutes.  This  is  done  by 
recording  inaudible  signals  on  the  cartridge  tape,  which  automatically  stop  the  8mm 
cartridge  film  on  a single  frame  and  then  start  it  again  with  another  signal. 

35mm  slide_s  - audio  tape.  Slide  and  tape  presentations  are  undoubtedly  the  most 
easily  prepared  of  all  combination  audio-visual  programs.  In  addition  to  being  simple  to 
prepare,  they  are  the  most  flexible  as  far  as  ease  in  making  revisions  or  corrections. 
The  slide  sequences  should  be  placed  in  carounels  or  slide  trays  for  ease  of  viewing  and 
storage. 

Filmstrip  - audio  tape.  It  is  now  possible  to  convert  a slide  sequence  into  a filmstrip 
at  moderate  cost.  The  filmstrip  has  several  advantages  over  the  slide  sequence  as  far 
as  student  utilization  is  concerned.  However,  the  flexibility  of  making  revisions  or 
additions  has  been  lost. 

Video-tape.  This  new  medium  has  many  unique  advantages,  but,  because  of  the  high 
cost  of  equipment  and  supplies  necessary  to  develop  a series  of  programs,  schools  should 
first  experiment  with  other  types  of  proven  media.  At  the  present  time  very  few  com- 
mercially-prepared video-tapes  are  available,  and  consequently  teachers  would  have  to 
develop  entire  programs.  The  big  advantage  of  video-tape  over  8mm  film  is  tlie  immediate 
play-back  feature. 
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. , Instructional  media  preparation  center.  A media  preparation  center  should  be  pro- 
vided where  teachers  and  students  have  access  to  equipment,  materials  and  storau:e  for 
preparing  instructional  materials.  ^ 

Student  assistants  should  be  utilized  for  preparation  of  Instructional  materials  as 
well  as  for  minor  maintenance  of  equipment  and  facilities. 

*1  • ^'l^^P^^nt  and  materials  required  will  depend  on  the  type  of  equipment 

utilized  for  lectures  and  small  group  and  individual  study  programs. 

planning  facilities  for  ease  of  utllizatiou.  The  following  procedural  steps  should  be 
considered  when  planning  facilities  for  instructional  media  utilization: 

(1)  organization  of  faculty  planning  committee  to  determine  tires  of  instructional 

^ group  study  and  individualized  study. 

(2)  identification  and  evaluation  of  instructional  communications  equipment  available 
for  educational  media. 

(3)  pre-planning  for  remodeling  of  existing  facilities  or  new  facilities  to  accommodate 
necessary  tools  for  teaching". 

(4)  conferences  with  electrician  and  carpenter  or  architect  to  plan  construction  re- 
quirements. 

(5)  construction  of  necessairy  furniture  and  cabinets. 

(6)  organization  of  media  preparation  staff  (may  be  students)  to  assist  with  prepara- 
tion of  materials.  ^ 


(7)  continuous  in-service  education  programs  designed  to  acquaint  teachers  with  new 
media  and  new  instructional  communications  equipment. 

The  key  to  any  good  educational  program  is  well-prepared,  enthusiastic  and  dedicated 
teachers.  Every  effort  should  be  made  to  provide  adequate  facilities,  equipment  and 
assist  them  with  the  task  of  providing  people  of  all  ages  with  the  knowledge 
and  skills  necessary  to  meet  the  challenges  of  tomorrow. 


Mr.  Rudisill  is  with  the  Department  of  Industrial  Arts,  The  University  of  North  Dakota,  Grand  Forks. 
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The  Plastics  Education  Foundation 

Robert  Sherman 

On  behalf  of  the  Plastics  Education  Foundation  and  myself,  I want  to  thank  vour 

ctffSnv  r h Z participate  m your  conference  and  convention  and,  spe! 

clflcally,  to  ho  e an  opporninity  to  speak  to  teachers  who  are  the  first  true  vocational 
industrial  contact  the  young  people  of  our  country  hr.ve,  vocauonai, 

students  reach  your  classroom,  they  have  yet  to  be  exposed  to  what  employ- 

the?  ^111  do  In  adulthood,  what  career  direction 

room^^  ^ Instances  Is  greatly  Influenced  by  the  exposure  In  your  class- 

people  »'  me  responsible  at  a much  earlier  age.  They  are  better 

anH  r Tw®  vl'  ^^s^lt  Is  their  deslro  to  learn  real 

things  and  not  to  smdy  hobby  c-  fis.  A modem  Industrial  arts  program,  if  It  Is  to  sadsfv 

but‘muat  be"?  opinion,  can  no  longer  make  Just  book-ends  and  waste  bask^ets^ 

DUt  must  be  a true  Industri  'rlence. 

tor  mterlng  your  class  Is  not  going  to  be  "my  son,  the  doc- 

-ef.se*rr^hren^''o7mf  hioh  "^^7"  bachelor."  His  formal  edu.-ation  may 

die  end  of  his  high  school  career.  Is  It  fair  that  all  of  our  programs  for  all  of 

Or  be  college  preparatory  programs  in  anticipation  of  continuing  education? 

for  mofli^ho  opportunities  to  generate  interest  in  other  directions 

to  Continue?  I think  we  need  to  do  both.  And  I think  the  Indus- 
^‘^bools  need  to  be  expanded  in  c *aer  to  be  able  to  do  both. 

sub1ect?'lfow®i«  ^ i^lasdcs  Education  Foundation,  my  Identified 

subject?  How  is  ^e  plastics  Industry  trying  to  help  Industrial  arts  teachers? 

DlaatfoR  '‘‘u  industry  today  Is  faster-growing  than  the 

?mlnid  today  has  greater  opportunities  for  young,  intelUgendy- 

^ today  can  state,  as  the  plastics  Industry  can,  that  by  1985 

be^e  largest  single  national  rawmaterlal  In  volume.  Thirty  percent  of  the  raw 
^ country  In  1969  were  plastics.  The  net  growth  In  the 

K "be  year  before.  And  yet,  30%  of  Industrial  arts 

activity  ba.  not  been  plastics.  1 would  wager  that  2%  to  5%  might  ha^been. 

Rur  o*  phenolic  laminating  board. 

But  this  ISii  t plastics  or  a real  plastic  program. 

hifr>  Education  Foundation?  Simply  because  Industry  is  concerned  and 

develop  manpower.  The  purpose  of  the  Plastics  .“Iducatlon  Foundation  Is  to 
Jl  the  development  of  plastics  programming  and  plastics  education 

i,xr»a  0 levels,  '^e  Plastics  Education  Foundation  has  programs  for  4-year  col- 

L and  vocational  high  schools  In  addition  to  Its  Industrial  arts  ac^- 

xhf»  ®®y®  education  In  plastics  at  all  levels  of  opportunity. 

This  even  includes  some  continuing  education  activities,  although  the  majority  of  these  are 

a^b^in^Sds^area*  **  Plastics  Education  Foundation.  Too  many  other  groups  do  too  fine 

What  is  the  Plastics  Education  Foundation  doing  In  Industrial  arts  and  what  Is  it 

fodu^al  ar^  is  UlSs^at^  it 
the  convention  hall  where  you  can  see  the  exhibit  showing  students  in  Ball  State  University 

iwrticipating  in  your  conference  and  convention,  demon- 

TTie\  vS  d^in2^rfSr*^iSf  ®"i  plastics  equipment  that  can  be  used  in  your  plastics  lab. 

equipment  that  s been  made  by  teachers  as  well  as  with  some 
^ot  a they're  doing  it  with  equipment  and  facilities  that  in  total  are 

Jlial  investment.  You  don't  need  $30,000  to  start  a plastics  lab  In  fodus- 

SJSiiv  <SntnI^IS  ®*torlomatic  machine  that  s down  on  the  floor  retails  for  $735  and  It's  a 

® ® at  what's  befog 

become  acquainted  wltli  the  plastics  companies  in 
nhiP  to  sure  you  11  find  the  great  majority  of  these  companies  willing  and 

able  to  pi-ovldo  you  with  material  as  well  as  technical  assistance  In  your  programs. 

300  ibs^  toolding  shop  threw  out  an  average  of 

300  lbs.  of  material  a mouth,  thathadbeen  sent  as  samples.  Three  hundred  lbs.  of  mate- 
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rial  would  probably  last  the  uv’cragc  industrial  arts  lab  tor  the  entire  aemt'ster  Yet 

B^tltv-asasked  (or  and  It  was  Immodlatofy  sSt  » a focal  setae 

your  iocal  piastics  companies  interested  in  what  you’re  tryinjr  to  accomnlish 
volvir  interested,  and  you’ll  have  very  little  dimLlty  in  |e?tlng 

Third,  the  Plastics  Education  Foundation,  in  cooperation  with  New  Yorlc  State  hn« 
wtfh  Experimental  Resource  Unit  in  Piastics."  This  is  a fine  volume 

in^(t!!  f ^^^niendous  course  outline  and  curriculum  program  that  could  be  of  help  with  anv 

o/di^ese  to^Sehe®-'^^  “cdvity  together.  So  far.  we’ve  dlstribSted  2,000 

o a to  teachexs.  It  s available  to  any  of  you  who  would  like  to  take  the  time  to  write 
me  and  ask  for  it.  You  must  write  and  ask  for  it.  Then  we  know  who  you  are  too  And 
we  can  tlien  send  you  additional  Information  as  we  develop  It  ' 

“3,re‘ir:iSe  ^ experiments  thatlise  sliSp.e 

State^inila^i^L°“JLl!"®®  f f'xpcximents  are  in  the  hands  of  Whyne  Zook  of  Illinois 

fhfl  university,  whr  is  trying  to  work  on  updating  and  bringing  these  into  line  for  us  so 
that  we  can  have  theni  for  you  in  the  near  future. 

Steele,  Ox'  Ball  State  University,  has  been  working  on  another  protect  on  de- 
Whark?nd"of’“ro^^^  ‘equipment  should  the  industrial  ai^ts  Lop  have? 

cataloff^or  mn«^  fx  Purchased  through  the  typical  school  supply 

vo?n  ^finrf  ^ purcliased  directly  from  the  manufacturer?  In  a great  many  cases 

irscLn^for  purchased  directly  from  the  manufacrurer  at  a 

'.rxMoo  ^ education  and  considerably  below  the  cost  the  average  school  catalog  supply 
.louse  must  charge.  We  hope  to  have  that  for  you  In  the  next  few  months.  ^ 

rfiffir-Mil^^  areas  should  we  be  covering  in  industrial  arts  education?  it’s  very 

ao®  f'  TT’®."'-  The  Plastici  Educa- 

h(?P»-H  « f lar.^ely  industry  people.  We’re  still  finding  our  way  around  the  school 

hav^  education  problems  and  recognizing  the  need  that  teachers  like  yourself 

A«  like  to  invite  you  to  participate  in  the  Plastics  Education  Foundation. 

ResoSreru^ff*f1,1.1S.»ar?-  T industrial  arts  book,  "An  Experimental 

telf  uf  »tanf  a To’it  .•  yon  start  to  put  equipment  together  In  your  laboratory... 
QO  Tell  lUrj  when  you  have  found  a successful  way  to  solve  a problem  simply 

If  to  other  teachers,  and  they  can  use  it  as  part  of  their  program,  too^ 

T'*'  equipment  for  yourself,  like  a simple  vacuum  molding  ma- 

H teachers  can  buUd  from  the  same  experience.  We^want 

to  help  you  and  need  all  the  help  we  can  get. 

Welcome  to  the  Age  of  Plastics! 


Mr.  Shennon  is  Chairman  of  the  Board,  The  Plastics  Education  Foundation,  Society  of  the  Plastics  Industry. 


Plastics  in  industrial  arts — teaching  new 
about  a material  of  the  future 


offh^bl^est  Challenges  facing  a stude-it  about  to  undertake  a study  of  the 
I language.  To  many,  virtually  a whole  new  vocabulary  hL  to  be 

n prevlous  experiences.  For  example,  I assume  most  of  you  hero 

courses  or  have  an  interest  in  the  field,  and  even  you  and  I may  hav-> 
difficulty  widi  some  of  the  terms  that  have  to  be  understood  to  have  n good  comprehensive 
knowledge  of  tlie  plastics  Industry’s  procesres  and  materials.  ® comprcncnslvc 

„ as  toonomer,  syntac  foams,  reciprocating  screw,  duromerr^r.  oolvmf^riT'n- 

Lon#  rhtg  tov'er , emulsion,  oriented  sheet,  ^ngel  process  and  ultrasonic  ass^^  occur 
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frequently  in  the  profcaslonal  Journals  of  the  Industry  and  in  the  various  technical  reports 
and  books  about  plastics.  * 

1 students  cannot  relate  to  the  processes  and  terms  that  are  common  in  the 

plastics  industry,  they  are  going  to  have  a difficult  time  understanding  them. 

This  brings  us  to  the  basic  industrial  processes  that  should  be  a part  of  your  plastics 
program--for  by  actually  doing  some  of  these  processes  or  observing  them  being  done 
by  others,  the  student  will  have  the  opportunity  to  develop  an  understanding  of  the  termi- 
nology and  concepts  of  the  plastics  industry. 

Basic  to  the  plastics  industry  are  processes  such  as:  casting,  injection  moldlnc. 
compression  molding,  thermoforming,  extrusion,  reinforced  plastics,  bonding,  thermo- 
fusion,  foam  molding,  coating,  finishing  and  decorating. 

‘•t.  understanding  and  comprehension  of  these  processes  can  be  taught  by  the  use  of 
hands  on  experiences  with  the  materials  and  equipment  now  available  from  various 
^ntl*y  supplemented  by  the  various  multimedia  Instructional  materials  cur- 

When  c^.e  Itwka  at  the  poundage  plastics  materials  ised  by  Industry  and  compares 
.hem,  as  Runnallsdid,  with  mater'uls  used  in  our  shops  when  teaching  about  plastics,  you 
^ professional  trade  jouinals  of  the  plastics  Industry  that  are 

published  around  the  fiist  of  the  y ?ar  area  good  source  for  the  Industrial  picture  in  terms 
of  the  amount  and  applicat  on  of  plastic  materials  used.  Teachers  concerned  with 

tfufir^pragrams  industry  should  make  every  effort  to  process  these  materials  in 

Ma^er,  in  his  book,  DEVELOPING  ATTITUDE  TOWARD  LKARNTNn.n  ^ has  what  I 
believe  is  an  excellent  premise  that  veu  can  apply  when  teaching  about  plastics,  namely, 
little  else,  I want  to  send  m3  students  away  with  at  least  as  much  Interest  in  the 
subjects  I teach  as  they  had  ’vhen  they  a riv?d.” 

1 hope  most  of  us  will  carry  this  ' step  furi'ior,  and  try  to  develop  a positive  atti- 
toward  the  subject  we  are  teachh.fc.  Tc  instill  this  positive  attitude  towards  plastics 
I like  to  use  an  approach  1 shall  call,  “Motivation  by  Innovation”. 

1 itdaptation  of  a powder  molding  process  (Heisler  process)  that  took  place 

in  the  classroom  as  we  were  experimenting  with  methods  of  molding  plastic  powder. 
Carding  ^is  process  further  we  actually  produced  a product.  Another  example  of  a 
process  is  the  various  shapes  that  can  be  formed  when  molding  flexible 

Another  fascinating  area  with  which  the  plastics  industry  is  now  working  is  the  adap- 
tatlon  of  plastics  for  the  furniture  Industry.  You  can  create  a great  deal  of  Interest  and 
enthusiasm  In  tills  area  by  using  wood  grain  molds  and  casting  with  WEP  polyesters  or 
wo^  polyester  with  wood  flour  and  glass  micro-balloon  fillers  to  produce  a synthetic 

, techniqes  for  producing  three-dimensional  molds  with  the  hot  dipping 

plastisolsY  We  have  used  this  process  In  a mass  production  class  to  enable  rapid  and 
volume  production  of  a chess  set. 

What  1 have  talked  about  are  but  a few  of  the  possibilities  for  creating  that  spark  of 
enthusiasm,  Uiat  desire  to  learn,  in  your  classroom.  I hope  that  some  of  these  ideas  may 
prove  of  value  to  your  p .sties  program  now  and  in  the  ftiture,  and  help  your  students 
better  to  understtud  the  plastics  industry. 

(1)  Magner,  t F.  Developing  Attitude  Toward  Learning.  Fearon  Publishers,  Palo 

Alto,  Calif.  1968,  p.  10. 

Dr.  Scherer  is  professor  of  Industrial  education,  Bemidl!  State  College,  Bemldji,  Minnesota. 
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Research  procedures 


Rollin  WifMams  ||| 

In  order  to  get  our  notions  into  proper  perspective  about  independent  study,  research 

problem  solving,  there  are  some  feelings  I have  about  education. 
First,  the  greater  our  accuracy  in  perceiving  current  education  problems,  the  greater 

appear.  Second,  the  strength  of  our  society  v '11  depend  upon  oureduca- 
i-hvr>iicrh°^M^o^»-  reflecting  and  criticizing,  and  by  stablliz.,.^  its  values  and  concepts 
Jrough  this  process,  we  face  great  opportunity  and,  frank- v e face  great  dangers.  But. 

education,  since  it  is  a duty  of  public  education  to  develop 
responsible  citizens  for  participation  in  society,  ^ 

In  order  to  develop  adequate  perceptions  about  our  industrial  society,  a student  must 
have  a knowledge  of  the  Industrial  arts.  Industrial  arts  has  several  objectives  tha”are 
nf subjects  in  the  school  curriculum.  One  is  to  develop  insights 
and  understandings  of  industry  and  technology  in  our  culture.  Another  is  to  discover  and 
extend  interests  and  capabilities  of  students  in  technical  and  industrial  fields.  The  third 
is  to  strengtlicn  the  ability  to  use  tools,  materials  and  processes  to  solve  technical  prob- 
involving  the  applications  of  science,  mathematics  and  mechanics.  Of  course, 
another  way  of  saying  this  might  be  “to  develop  problem-solving  abilities"— to  develop 
the  ability  m a student  to  solve  problems  using  tools,  materials,  products  of  industry, 
rv  arts,  itmust  be  stated  that  real  and  full  meaning  in  instruction 

comes  through  first-hand  contacts  and  experiences.  When  we  discuss  research  and  de- 
velopment,  we  acknowledge  creative  problem-solving  as  a method  of  instruction  in  indus- 

method,  a student  can  develop  an  understanding  of  more  than 
subject  matter  because  the  method  within  itself  contains  many  important  understandings 
with  which  the  smdents  should  be  familiar.  Therefore,  indu.srrlal  arts  activities  are  logical 
procedures  to  develop  problem-solving  ability,  individual  instruction  and  research  and 
development  techniques. 

We  in  industrial  arts  are  concerned  with  research  and  development,  as  we  are  with 
methods  of  instruction,  not  only  the  industrial  definition,  which  Crawford  H.  Green- 

I^Pont.  defines  as.  “Research  is  a continuing  philosophy 
^ ed  in  recognition  of  the  basic  truth  that  the  future  depends  upon  a successful  search 

ways.  So  far  as  the  physical  sciences  are  concerned,  research  is 
fin  toward  creating  material  things  for  the  greater  convenience,  comfort 

and  well-being  of  people.  This  type  of  research  is  the  essential  goal  of  basic  knowledge 
continuc^sly  expanding  our  reservoir  of  scientific  information."  While  we  in  the  industrial 

facilities  or  the  abillc.-  to  meet  this  definition  to  the 
taughr^  th(?^c^^^^  concepts  in  research  and  devei  jprnent  procedures  that  must 

procedures  can  be  taught  effectively  in  the  classroom.  According 
^ Boyd  McCandless,  no  person  can  really  debate  the  aims  of  scientific  research.  They 
include  learning  to  ask  logical  questions,  deciding  what  questions  can  and  c nr  ot  be  an- 
swered by  tangible  evidence,  developing  orderly,  logical  approaches  to  ansv  oring  ques- 
tions, nias^ring  techniques  to  fit  these  approaches,  evaluating  the  evidence  gathered, 
communicating  conclusions  to  others,  experiencing  the  excitement  of  seeing  an  ordered 
process  through  to  a pre^cted  end,  leamingtobe  consistent  and  careful  in  research  pro- 
cedures and  relating  one's  findings  to  others.  If  one  stands  back  and  lo<  s at  those  state- 
ments, he  must  feel  that  any  course  that  does  this  makes  a major  contribution  to  the  edu- 
cational process  of  a student. 

Many  educators  feel  that  the  present  elementary  and  high  school  curriculum  contains 
too  many  subje<  ts,  and  it  would  be  difficult  to  develop  adequate  problem-solving  activities, 
rhero  are  several  responses  to  tills  question.  First  of  all,  research  and  development 
procedures  can  and  should  be  included  in  all  present  subject  matter  courses.  We  in  indus- 
trial arts  are  most  fortunate  that  our  area  hq  particularly  well-.suited  to  research  and 
development  activities.  As  a i.iatter  of  fact,  many  present  educators  sune  ns  did  Dr. 

Nason,  president  of  Corleton  College,  writing  in  American  Hicher  Education  in 
mat  wo  tench  ^em  too  much,  lay  too  much  emphasis  on  courses  and  c^^mTand 
examinations  Wo  too  often  regard  education  as  the  acqui-jtion  of  knowledge  and  too  seldom 
as  imparting  an  attitude  of  inquiry,  which,  if  properly  stimulated  at  the  right  level  for 
particular  students,  will  lead  to  self-education  if  we  provide  the  right  environment  for  it." 
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It  must  be  added  tliat  In  order  todevclon  this  attitntln  r«f  innni»-w  n • 
to  act  as  an  exDerienced  jii  i* ^ take  a teacher 

ability  withSufsome  asiSanc’-  from  a problem-solving 

have  unusual  ability  to  transform  know^nJ^^f*  teachers  of  industrial  arts  should 
arts  tearh#.»-  U transform  knowledge  to  practical  applic  dons.  The  industrial 

sowing  Sul  Torra®?^^^^^  knowledge  in  his  instruction  of  pSblem 

skin-,  n^^ndent  study  requires.  They  ta?ludrilse  fSloS5;g°sSem 

undeLta™  thrreame”“s°7,'^^^  acknowledge  potentialities.  The  teacher  must 

fy\  s potential.  He  must  have  a good  concept  of  the  student's  nbilitv 

tlonJl'i  sKTrrme  S!XrTr 

Ignore  questions  or  respond  to  them  in  a superilcfal  manner 

In  cliss«om^a"a^rsImply^“^^  vast  majority  of  questions  asked 

rd\  OT-^tr^„oT^  ^ tne  regurgitation  of  textbook  material.  This  should  stool 

f5)  Develon^  recognize  the  value  of  original  Ideas.  ^ 

dent  has  to  develop  abillty^n  this  are^ developed  and  extended.  A stu- 

are  reluctant  to^eel^info^matftS  u^  experimentation.  Many  times  students 

errors  they  n.^y  Sake  oTSeTe"^°  ors"^^""^" 

(7)  Develop  readers  with  inquiry, 

in  orlr'^Tem^re^reha'IfirS'^^^^^  - hrt^denT.''^  “‘—’“p" 

methods  niifst  ^e^  weU-^^ed^ind^pf^^  study  and  problem-solving 

(10)  Develop  concepte  a®d  iillfof  reee«c^^  adequately, 

h^vt  ^hasic  understan^ding  of 

abill^^  h,  SlmgfroWemi^^ving  according  to  Torrance,  lack 

ln-lus°?rara'ra  Ilass7*mr«  of“iu“an"^  t‘"®'  ‘'“'T '“>«=  **  “PPlV  “ me  in  my  specific 

creaave.  TorranceagalniistsanumberofMcatoS  ^Vre?UvUv*He‘’aava"'‘^"“  Tl.""' 
orprSsSem‘'?infoS"“iSirtaen.5rmnl^^^ 

“fv^fif  Sli‘’rse^t"ei?iSf 
c“’^i?nerree?Sfrr!^^r;uc'’ceL^!ori^^^^^ 

the  acquisition  of  kno^edge  mc-morization^nf'farrs 

required  credit,  lecture  fvstem  of  t^»a?hrn?  closely-prescribed  curriculum  and 

def)  lite  division  between  work  and  nlav  a ‘^®P®^*^®"*^^^^®^°'^~i"vested  interests, 
ine  ecauQS  r«i.oh  work  airi  play.  As  I look  over  that  list.  It  is  somewhat  dlsturb- 

Tal’is  education  and  some  of  my  instruction’can  be  criticized  on  iis 

creative  Independent  ^mdj^  can  be^done^bv  provide  opportunities  for 

work,  require  independent  leaSnc  assignments  which  call  for  original 

This  involves  a require  experimentation  and  individual  projects, 

deal  of  flexibility.  ° inquiry  in  the  laboratory,  and  also  must  involve  a good 

They  are  fact  ^nctog,^^d?a  f^^ng°and^olut^n^-^di^^^^H  ^ ^kf  major  areas, 

basically  includes  Til  aS  die  ouesHo^^  /9Wi  T Hawkins  states  that  the  process 

the  answers  you  tSbik  mlStw^^^^  problem,  (3)  list 

What  we  muTS  as  answers  and  (5)  report  your  results. 

students  to  solve  their  laborator  nmhler.  f I^°'''^‘^c  the  opportunity  for  our 

in  industrial  arts  do  this  creativelv  1 ^ teachers 

trial  arts  fn  rZ,,^  ^ T'  J ®“®P®ct  we  will  find  a much  wider  place  for  indus- 

arts  ^e^chlT  are  crenUvf i majority  of  industrial 

their  actions  in  trvinu  tn  c\f  * "nn  h*  *idivlduals.  It  is  my  hope  that  they  will  guide 
solving  concepts.  ^ ^ ' understanding  and  ability  in  students  to  use  problem- 
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Ccmmunications  technology 


R.  M.  Scott 


If  we  think  of  technology  as  a better  way  of  doing  something  and  extend  the  science 
to  include  the  teaching/lcarnlng  process,  we  have  broadened  our  horizons.  If  we  add  the 
Concept  of  communications,  we  have  effected  a product  which  extends  and  maximizes  the 
teaching/leaming  resource  when  and  where  it  is  beneficial. 

Probably  ^e  most  basic  resource  is  the  human--the  teacher--the  expert.  The  chal- 
lenge is  ti  bring  the  right  teacher  and  the  right  students  together  at  the  right  time.  In  a 
sense,  we  a e speaking  of  accessing,  sharing  or  extending  a resource  across  the  boundaries 
of  time  and  distance.  In  other  instances  where  there  are  shortages  of  nu  ’lers  or  skills, 
wc'  are  importing  a rich  experience  into  an  otherwise  barren  area.  In  many  cases  this 
is  done  by  communications  ti'chnology.  Through  communications,  students  and  the 
teacher  can  visit  together  and  interact  as  if  they  were  in  the  same  room. 

To  illustrate  die  point:  In  six  counties  of  West  Virginia,  lunlor  and  senior  high  school 
students  are  receiving  educatlo»:al  experiences  never  before  possible.  Students  have 
widening  experiences  in  geography,  home  economics,  political  science  and  cultural  ex- 
changes via  communications  technology.  One  illustrative  experience  was  child  develop- 
ment, taught  bj  ! r.  John  Schulty,  Human  Relations  and  Child  Development  Spet  ir” -•  from 
West  Virginia  University,  Students  in  political  science  have  had  discussions  with  political 
leaders  such  as  the  Governor  and  US  Congressmen  of  West  Virginia,  and  cultural  exchange 
has  been  effected  with  students  from  Canada  and  Puerto  Rico. 

Such  uses  of  the  technology  span  elementary,  secondary  and  higher  education  and 
continuing  professional  education.  As  an  example  of  tlie  latter,  pharmacists  throughout 
the  State  of  Georgia  are  continually  updated  in  the  latest  advances  by  the  staff  from  the 
University  of  Georgia.  It  is  a simple  matter  of  the  pharmacists  gath(3j'ing  at  r:  local 
institution.  Programs  emanate  from  die  Athens  extension  center.  The  interaction  is  as 
if  the  Instructor  were  in  the  same  room. 

There  are  other  areas  of  academic  pursuit  where  graphii  s,  in  addition  to  voice,  play 
a large  role.  There  are  the  situations  where  illustrations  are  a helpful  and  necessary 
part  of  the  learning  process.  An  illustration  of  voice  and  graphics  occurs  at  Narragansett 
Bay  High  School  in  Rhode  Island,  where  a teacher  instructs  two  classes  simultaneously — 
one  in  her  presence  and  another  a long  swim  away.  Her  second  group  is  in  a one-room 
schoolhouse  on  Block  Island,  off  the  coast  of  Rhode  Island.  The  school  board  was  unable 
to  retain  the  service  of  a math  teacher  with  up-to-date  qualifications,  so  with  the  coopera- 
tion of  the  rnainland  and  communications  technology  their  students  are  not  deprived  be- 
cause of  their  remoteness.  In  this  instance  a shortage  of  local  skills  and  the  obstacle 
of  distance  are  overcome  by  communications- -voice  ar.d  graphics. 

In  fact,  the  largest  cargo  plane  which  has  ever  flown,  the  C5A,  we  feel  flies  partially 
oecause  of  communications  technology.  Much  like  the  Block  Island  illustration,  engineers 
and  professionals  at  the  Marietta  Plant  have  a need  for  aeronautical  engineering  Inst  -c- 
tion  at  tlie  graduate  level.  To  achieve  this,  a professor  at  Georgia  Tech,  in  Atlanta, 
Georgia,  teaches  two  aeronautical  engineering  classes  at  the  same  time.  One  is  on  campus 
and  the  other  in  Marietta,  Georgia,  Students  in  Marietta  listen  to  tie  instruction,  ask 
questions  and  view  illustrations  and  notes.  In  this  particular  iPustratlon,  time  and 
distance  are  elements  which  are  bridged.  Employees  could  not  be  released  to  drive  to 
Atlanta. 

Here  in  Kenruckv,  at  Nazareth  College  and  Catherine  Spaulding  College,  women’s 
Colleges  run  by  the  Sisters  of  Charity,  communications  technology  is  utilized  in  teaching 
mathematics,  science  and  language.  The  two  faculties  reinforce  each  otbor  and,  through 
sharing,  provide  strength  to  each  institution. 

These  are  only  a few  examples  of  the  role  which  communications  technology  can  play 
in  extending  and  sharing  resources--in  these  examples,  "human  resources’ ’--teachers 
and  specialists.  However,  not  all  resources  are  human. 

In  recent  years  the  computer  has  become  such  a resource. , At  the  university  level, 
the  computer  hus  been  utilized  for  normal  business  functions- ‘'purchasing  and  payrollc.-- 
for  simulation  and  total  planning,  for  research  and  as  an  educational  tool.  Likewise,  at 
the  elementary  and  secondary  levels  computer  technology  has  been  utilized  as  n adminis- 
trative tool  for  such  things  as  purchasing,  payrolls,  attendance  and  grade  r*  porLlng,  as  a 
component  of  the  curriculum  and  for  cojuputer  assis.anc>.  instruction  or  computer-based 
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learning.  However,  not  all  school  systems  or  districts  can  nffot-H 

tiiTro°e  to  achieve  full  benefit  of  the  tecbJiolo^  AgSn 

i?s  crDlb?Ht?  computer  or^J  exfend 

1 ^1  otherwise  barren  areas.  1 don’t  intend  to  gloss  over  such  concerns  as 

f^t>notny.  Individual  tailoring  and  a multitude  of  other  problems  toJSlved 
Tnd  sSrfn.  very  real.  However,  educators  are  coming  to  gripT  wSi  them 

D^rti^iouA^  communications.  For  example,  at  the  higher  levll  of  educatio?^ 

1 1*1  V,  has  been  innovating  and  has  made  the  computer  an  available  tnnl 

I^MS  "?x,book  ,nd  *e  library,  to  all  Its  amdeota.  FormSiely  foi 

^ , ^^  ^yjgland  area,  Dartmouth  has  also  made  its  computer  and  programs  avail- 

an  uniroX’e  cari  ‘"'“f  ^esouroea,  many  aohSoiroYn  no« 

tterc  ar^mo  mVh  *T'  |'"<!*'ssyste"'Ianot  llmltad  excluaively  to  higher  education— 
hrllHnnr  !?  Dartmouth  net.  Now  the  educational  by-product  of  a 

can  be  shared  ’^”hn  Kemeny.  who  is.  now  president-elect  of  Dartmouth, 

of  rhio  with  many  institutions  through  communications  technology.  A v^y  S^ilTr 

compute?:^"  Delawa  t-e.  where  twenty  high  schools  sfare  the  uLve^^^^ 

elementary  and  most  of  the  secondary  level  of  education,  the  comnuter’s 
nr  Par^nif  Q teacher  reinforcement  as  a drilling  and  testin?devdce 

Sidefy  ised  lSlfv°and^  University  has  pioneered  such  programs,  which  have  been 

\yir-r-rhmi>  MT-  remote  areas.  In  an  Eastern  Kentucky  School  District  and  in 

Tlie  smden^s^rre®'^^^^^^  connected  to  the  Suones’  computer  for  math  driUs. 

ine  students  are  drilled  and  interact  with  the  system  just  as  if  they  were  in  Pain  Alto 
California,  /here  Me  computer  is  located.  ^ 

® discussed  the  xtenpion  of  computer  technology  through  communica- 

Keepiamind  that  other  dfJJicas,  aucS  a^  oaSSe 

might  be  tL-  preferred  SldYum.  ® ""’ere  audio,  not  print, 

finn  ^ good  example.  For  almost  two  years,  the  City  Board  of  F,duca- 

ment  fnro  H f hnr?®  and  touch-tone  telephones  to  extend  the  learning  Lviron- 

Srhom^ti  S,hnn^?  of  disadvantaged  students.  The  student,  at  a particular  time,  uses 

Siesti^ns  Sh  the  n t f '^^'^P^ter  then  asks  the  student  arithmetical 
S^cher  tudent  answers  by  depressing  buttons  on  the  telephone.  The  student's 

reinfnr~nmnnr°X^^^*^-  ^ P^^i^tout.  showing  the  student's  performance. so  that  remedial  or 

student  does  not  have 

were^SsSSted'^m^thn^^nnti®^  ^lace  in  connection  with  voice  tapes.  Initially,  these 
can  be  used  anywhere  t?®"  k*?  premises  and  now  the  resource 

required  when  dSid.'  telephone  bringing  educational  resources  to  the  point 

wherS"!  trulv''??n'Xi^^^^^^  High  Schools  in  Illinois. 

anH  Qo  ^ ndom-access  audio  retrieval  system  provides  curriculum  suoDort  when 

from  thi  Students  require.  Usually  the  students  access  the  informatton  Jy^tem 

home  ^"y  infor^^a^orfrom'^Sm" 

inforii'a^^n^  rer?wT  Reipids,  ^-wa.  School  District,  where  an 

inn  ^ system  extends  to  several  schools  in  the  district,  so  one  resource 

sources  toSe  sSSSSt^' homel!'""'  '^"y  ^e- 

Hartford.  Connecticut,  visual  and  sound  information  (TV)  is  extended  tc  class- 
rooms  and  learning  centers  in  schools  throughout  the  district  for  use  bv  teache^^^^^ 

foamSiK  °'”ns^Sds1^  tapes,  video  programs  can  be  selected  for  individual 

i.^arning  as  aids  to  the  classroom  learning  situation. 

that  *^yP®  technological  support  make  sense?  We  must  keep  in  mind 

Slid  ente??r£  media-oriented,  from  grades  K-8.  Even  by  the  time  an  average 

rSm-devs  vaSo?  . watched  3.000  hours  of  television,  utilized  tape 

nor  aa  inrorr  ar  a Eccn  home  movics.  So,  even  though  the  use  of  technology  today  is 

Tan’r  ir  1 ^r^  tcxtbook  or  the  blackboard,  it  certainly  seems  to  be  in  the  cards 

iJ  matter  of  time  and  immeasurable  effort  until  the  practicalln/  of  the  com- 

Siat  aVe  ac?eSfed"TSn:  acce?tance  anc^i  pSlSJratSn 

mat  are  accepted  matter-of-fact  teaching/ learning  tools? 

ertainly  the  importance  accorded  today  to  providing  opportunities  for  every  person 
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education,  desired  or  obtal. able,  based  on  his  abilities  Is 
a challenge  for  us  all.  Certainly  educational  technoloov  must  be  a narr  and  Snnas.ii 
communications  can  support  the  overall  endeavor.  gy  s part,  and,  hopefully, 

Mr.  Scott  IS  with  the  South  Central  Beil  Telephone  Company,  Louisville,  Kentucky. 
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Man-technology;  a viable  study 
for  the  disadvantaged 


Joshua  Hill 

Anticipating  C|U6stions  of  considerable  magnitude,  for  what>'^ver  reasons  ro  ho  unJnoH 
disadvantaged  youth--his  place  In  a program  in  the  leclinologies— we  lereed 
that  dittepntial  attenUoa  should  be  accorded  Uds  topic.  On"  Svorlte  retort  of  mint 

X"l«  f-f  °'*=d<=>''Jvantaged  la:  "1.  myself,  am  dlsadvanmgeS!"  As  a ^Im^f 

Clarity,  I shall  use  the  word  olsadvantaged  to  Identify  those  youths  who  are  educa^nallv 
economically  and  politically  disenfranchised.  educationally, 

H ft  disadvantaged  child  is  a product  of  societal  subjugation  and  remission  and  his 
””  attributable  to  the  inequallUes  In  our  educational  sJISm  a^S  me  dfs! 
whm^shoSd°he  We  can  continue  to  perpetuate  what  Is  or  we  can  work  towa'rd 

^ the  latter;  and  to  realize  this  does  not  require  a special  Drocram 

^ perpetuation  of  whaUs.  ButT^idfr,^  what 

retired  Is  a new  kind  of  teaching— a process  in  education;  and  along  with  it  a new  kind  of 

child  to  understand  technology  and 
?omS|oni^f  im^oga  “ «'•  ultimate^  be- 

\^hat  should  be  is  contingent  upon  the  assumptions  that: 

(1)  Technology  is  the  prime  force  in  creating  change 

noC  » L'“re'Td?pmble*m 

conventionally  conceived  is  not  meeting  the  needs  of  today’s 

youUi?*”°®^"^^'^  ^ characteristic  of  the  intellectual  abilities  of  disadvantaged 

'^^s^dvantaged  because  the  teacher  himself  is  dlsadvan- 
(2,^M96).  ^ knowledge  abilities  or  effectiveness  in  relating  to  them 

(^)  §ala ble_ski jls,  as  often  connoted.  Is  a misnomer. 

are  becomi^  - change  have  become  freely  exchanged  household  words,  and 

comine  ? communicable  meaning.  However,  little  action  has  been  forth- 

coming  to  pla*  e *em  in  proper  perspective.  The  technology  which  benefits  humanltv  and 

whlch^XhnTT transcends  bigotry  are  undoubtedly  above  reproach,  but  the  technology 

vencrobfe  VvHnn^rh<  which  militates  against  human  advancement  are  not 

venerable.  :X}velop  the  disadvantaged  youth  to  know  the  difference.  Such  an  annmnHi 

^ tha.  the  otudcnts  have  learning  experiences  in  problem-solving  and  declsion- 

laPiP  ^ !.  technological  society.  1 grant  you  tliis  may  prove  to  be  a monumental 

ban/wlck  others  may  feel  that  this  is  not  their 

ceise  ^ those  who  have  such  negative  and  parochial  views  of  their  jobs, 

mirrinCT  you^rce  identity,  for  the  process  of  education  is  a matter  of  trans- 

We  iJf  rst'^lSroacw"n^?r'^‘'i''^f^^^^  reiterate: 

c are  L st  approaching  a technological  society* 

trial^Iiiri8*^enmid'^^-n''®rh^  “concentration  of  subject  content  In  indus- 

'A  ^ l i..  areas,  woodworking,  drafting  and  metalworking.” 

torv  a’cnllrt^R  percent  of  class  time  Is  devoted  to  labora- 

ht^h^f  V f.  percentage  of  laboratory  activities  to  be  significanUy 

higher  in  “academically-desoiate  areas”.  Allow  me  to  tmp-ess  upon  you  that  I am  not 
op|»sed  to  relevant  laboratory  activities,  for  technology  itself  Is  doingf  However  I am 

midI?^"%eT??u^1if“  teachers  purporting  to  interpret  the  real  world  via  effete 

rh^k^ZTni  ^ n . ^ ®tich  programs  in  increasing  student  awareness  and  und. iilandlng 
of  the  meaningful  interrelationships  of  subject  matter  and  occupations  and  peoDle  some- 

v?“awl  "’w.l.‘,nH  “ blama!'Z  ISKl  am  IS 

® characteristic  of  the  InteUectual  abilities  of  disadvantaged 
y ths.  However,  we  seem  compelled  to  relegate  every  disadvantaged  youth  to  a common 
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terests  of  dlsJdvanta^ged^y^^^  die  levels  of  abilities  and  in- 

advantaged  youtlis,  rgent  aa  and  occasionally  surpass  those  of 

at‘  “ 

Sa'mlddla  clSss  ■ “ ''  "arro»““  , 

(12,  P.13)  ® of  parents,  and  family  income. .. . 

an,a“/ra-jf^.rp"LtL^a% 

or  overacceptance.  T?e  hone  ?o^  m.  rejection 

insofar  as  we  have  one  must  rest  in  rhT^a^if  education  of  this  society, 

students.  It  means  that  the  tearhp»  mn.'V  teacher  s capacity  to  communicate  with  his 
that  meaningful  learning  experiences^^ environment  in  such  a way 
to  internalize  these  learning  experiences.  ed  the  students.  He  must  help  the  students 

of  knowl<rd*ee  ^ab?H^ii^  aware  that  they  reject  learners  because  of  lack 

mean  apn^  effectiveness  in  relating  to  them.  Acceptance  does  not 

Ser  Pf^sent  status  of  being  and  behaving  of  Ae  learner.  It 

relationship.  (2,  p^496)*^^  teacher  tries  to  enter  into  a helping 

rolen'ircs^s  plS  o"n"SeJeJoT'^m"  “ « 

33SH" r “•■  r 5 2fx- =™'K 

consider  Important.  acquire  analytical  tools  for  whatever  they 

huma?y,™,!?l?  dteadvanmged  la  *at  their 

hence,  they  are  forced  schools,  and  ve;ry  few  attend  college; 

retraining.  All  because  of  a mvth  rhpv  u/  ^ o^tr^hiing— work-unemployment— 

In  concli  Sinn  hIo  ^ ^ persuaded  to  believe  about  salable  skills 

deve lo,^„raaS  TSf  J,'’  "r"  P™ml"  ea  oi 

aaalytlLl^eaaonfag  ahi  proble“  Indlgeaoha  humaa  sklUa  of 

such  skills  for  promises  of  insmnrsi^^^^^^  ® affort  to  pre-empt 

revolution  in  m^oZ  aXSrhum  ITiere  is  a knowledge 

an  esoteric  discipline  serving  no  annarenr  *.•  ^ causing  industrial  arte  to  become 

revolution  and  panaki  of  ^ |o"wv?^^Sga  *"  taiowledge 
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A simulating  educational  apparatus  and 
learning  combustion  concepts 


James  A.  Sullivan 


Introduction  and  purpose.  Teachers  and  educational  equipment  manufacturers  have 
assumed  for  some  time  that  instruction  which  includes  a student-operated  demonstration 
apparatus  and  c>  mpleted  learning  exercise  is  more  ef*^ectivo  than  a method  which  excludos 
the  apparatus.  This  assumption  seems  to  originate  from  two  pjcinciple  sources.  First, 
empirical  verification  with  equipment  is  the  standard  used  to  validate  theoretical  models 
in  the  engineering  sciences.  Many  such  devices  and  methods  are  recorded  and  have  been 
adopted  as  standards  by  the  National  Bureau  of  Standards  in  Washington.  And,  secondly, 
active  participation,  involvement  and  maximum  use  of  the  senses  are  thought  to  create 
stronger  impressions  on  the  learner.  Current  educational  research  seems  to  substantiate 
this  assumption,  but  is  not  conclusive.  And  since  synthetic  devices  used  as  educational 
media  represent  a wide  range  of  inventiveness,  the  merits  of  each  are  generally  accepted 
by  in^vidual  investigation.  This  not  only  implies  that  each  device  and  method  of  instruc- 
tion oe  evaluated  individually  for  educational  effect,  but  that  comparisons  between  equip- 
ment and  methods  purporting  to  achieve  similar  objectives  also  should  be  made. 

The  purpose  of  the  present  study  was  to  test  for  educational  effect  a method  of  in- 
struction which  used  a student- control  led  apparatus  to  complete  combustion  exercises. 
Educational  effect  was  defined  as  measurable  differences  in  conclusion  responses  between 
paired  comparisons  of  control  and  experimental  subjects  on  a multiple- choice  test  instru- 
ment. The  findings  of  the  study  were  Inconclusive,  but  give  further  insight  into  (1)  the 
development  of  demonstration  equipment,  (2)  its  use  as  a teaching  vehicle  and  (3)  experi- 
mental designs  to  test  its  effectiveness  in  a learning  situation. 

The  problem.  The  study  directed  attention  to  two  major  facets  of  the  problem.  The 
first  required  construction  of  a combustion  demonstrator  that  could  simulate  conditions 
within  the  combustion  chamber  of  a 4-stroke  cycle  engine.  The  second  focused  upon  the 
design  of  a learning  experiment  to  test  this  apparatus  for  educational  effect.  This  was 
accomplished  by  having  students  complete  selected  exercises  and  draw  conclusions  using 
the  apparatus  and  by  comparing  their  performance  to  students  completing  the  sa:.i6  exer«- 
cises  G.o,t  using  the  apparatus*  The  learning  experiment  was  designed  to  answer  the  ques- 
tion: Does  a student  combustion  apparatus  which  demonstrates  combustion  effects  related 
to  such  manipulated  variables  as  pre-combustion  pressure,  temperature  or  fuel-air  mix- 
ture, have  a measurable  effect  on  the  leaming  and  retention  of  certain  concepts  correlated 
to  these  variables? 

p6finltions»  The  study  defined  a combustion  demonstrator  as  a piece  of  equipment, 
operated  by  the  student,  that  could  verify  by  the  use  of  the  student's  senses  (i.e,,  sight, 
smell,  skin  sensations,  etc*)  the  correlated  effects  on  combustion  related  to  pre-combus- 
tion variables  manipulated  by  the  student.  That  is,  the  student  to  be  able  to  conduct 
his  own  Investigation  Into  the  phenomenon  of  combustion  using  the  combustion  demon- 
strator. 

An  appendage  to  the  combustion  demonstrator  was  the  leaming  exercise  which  was 
defined  as  a sequence  to  order  the  student- conducted  investigation*  Using  this  exercise 
as  a guide,  the  student  was  to  set  pre-determined  variables  to  a defined  condition  before 
combustion,  initiate  combustion  and  observe  the  effects  that  the  prescribed  conditions 
seemed  to  have  on  the  combustion  process.  And  finally,  from  his  observations  of  com- 
bustion effect,  die  student  was  to  arrive  at  conclusions  by  answering  pertinent  questions* 

Combustion  was  defined  as  a high-pressure,  high-speed  reaction  that  occurs  much 
me  same  as  that  in  a 4-stroke  cycle  internal  combustion  engine.  It  was  to  be  accompanied 
by  light,  heat  and  possibly  sound.  That  is,  there  was  to  be  an  induction  of  fuel  and  air,  a 
compression  of  pre- combustion  constituents,  an  ignition  of  the  mixture,  and  an  expansion 

products*  To  provide  additional  information  to  the  student,  a four- 
inch  vision  panel  was  made  to  enclose  one  flat  side  of  the  combustion  chamber  so  that  the 
student  could  see  and  feel  radiations  from  the  moving  flame  front.  The  student  could  also 
hear  vibrations  from  combustion  sound  waves  within  the  chamber,  smell  and  see  the  ex- 
haust after-products,  and  have  access  to  instruments  which  monitored  peak  combustion 
pressures.  The  static  combustion  demonstrator  was  developed  bv  the  principal  investi- 
gator (Dr.  Sullivan). 
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subjects  using  the  sppsrawe  and  sub%c«  not^CfngK^^^  'DP^^enrrwerftTS 

SI  Jatto.  an"d  in™?ms  Taroum  l?4l  o",™5» 

nificance  was  selected  as  approoriate  for  rhp  nmdv  ^ vJ  i J level  of  sig- 

as  follows-  opriate  tor  me  study.  The  formal  hypotheses  were  stated 

=«SSS3-SSiHS3H= 

elevl^-fsSd  twelfiS^IVtiH?^  parent  population  used  for  the  experiment  was  composed  of 
Center  m scents  enrolled  at  the  Wicomico  Vocational-T^hScS 

chTs'lJ  SflarU 

Students  Male  subiects  oniv  larger  population  of  vocational  and  technical 

VocaS?nal  a“§t4“ntTsSts  were  «™P- 

speciUed  under  the  Vocational  Edu"l?on  AcTof  1953.  approved  programs  as 

experimeSSi^stfbtecS^  This®  nT®*'®  assigned  a)  lernately  as  control  or 

ocbu^m??  bl^k  ™ su^ects  In  random  pairs  or  blocks  with  each  subject 

»as  Kt  d^nrU'^s  Sn??iMe^?“ 

Sro“'ar,^S‘.Sfsrs?orrtne"fx^^^^^^ 

ment  was  completed  in  fifteen  day^  ^ learning  experience  part  of  the  experi- 

ticip^n^m  .learning  jdtuation.  By  convention,  control  subjects  par- 

apparams  rnemod  ^Rori?  a standard  method;  experimental  subjLts  by  an 

Sng  ^each""  o7  A? fi'  ^ treach"^/b1ect  to  be^^S- 

I iTSir  wlrfl^i  A?  S^b^c^ 

correct  conclusion  responses  m;d™^  a S?L-rt?mltest 

SfnrVSEi^HS™ 

Sr-^fr-orih^yt^isS'?^ 

bJ  s^  ThI  l^^°S’ed  S’mh^.^^o''  “w  *"*  can  clean,: 

distiSluv  differin^fr^m  dearly  visible,  as  was  the  audible  noise 

from  that  accompanying  normal  combustion. 

usln  Jfte  ^smSrd  SLh!fd  similar  for  both  methods  of  instruction.  Subjects 

thev^were  m d?aw  ^in?iM=-  ^ ms^ction  were  given  data  about  combustion  from  which 
mey  were  to  draw  conclusions.  They  were  seated  at  a learning  station  with  free  access 

S eSeJ^i  oTSiVixercm.”  d apparatjm  and  data-gatherlng  Inftruments.  T^rae^cl 
iner  i exercisc  and  data  ^ven  about  combustion  were  explained.  After  ('ll  read- 

information  about  combustion,  and  (2)  reviewing  the  given  data  and  results 

E«lrlm“nml^^^^^^^  4.^  quasSfeufv^^gt^a^a  anawlrj^ 

tus  as^a  sMrio?  about  combustion  by  using  the  combustion  appara- 

TTio  o learning  station,  conclusions  were  similarly  drawn  from  these  derived  data 

>P“™‘ng  mathod  followad  an  OTdar  ot  W r“alng  p?alta 
paSia  alSef  m'S’^a?™  <">  “>=  npparamaVfc’wuTcac^ted 

and  flame  color.  An  introduction  and  demonstration  of  the  apparatus  preceded  the 
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first  6X0rcis0, 

answered  the  same  questions,  which  were  designed  to  elicit  conclusions 
?e^r^  a given  to  control  subjects  or  d.-rived  by  experimental  sub- 

jects, were  compared  to  data  gathered  from  master  exercises  performed  earlier  using 

differences  did  not  exist  between  date  given  control  s^bjlctl 
and  data  derived  by  experimental  subjects  during  the  learning  exercises. 

lixcept  for  seeing  combustion,  hearing  combustion  and  operating  the  apparatus  both 
wP^s^^om|w?at^2o^^  same.  The  time  to  complete  tlie  apparatus  method,  however. 

The  design  of  the  experiment  was  reduced,  then,  to  finding  if  there  are  significant 

conclusion  responses  of  subjects  deriving  data  about  combustion 
and  subjects  given  data  about  combustion. 

A total  of  fiity  questions,  ten  per  concept  area,  were  answered  by  each  subject  Im- 
me  y after  each  of  the  five  exercises.  Subjects  started  the  next  exercise  after  answer- 

-ng  .-estlons  concerning  the  preceding  concept  area. 

- averted  ..orm  of  the  test  instrument  was  administered  one  week  after  the  last 
1 completed  the  learning  exercises  to  obtain  a measure  of  retention.  The 
-nces  in  performance  caused  by  unequal  time  lapsebetween  subject-pair  immediate 
retention  test  situation  were  eliminated  by  statistical  treatment  of  the  data. 
test  oi  significance.  A review  of  experimental  designs  by  Edwards  to  test  the  null 

retained  indicated  that  the  random 
variance  technique  would  have  the  greatest  chance  of  establishing  sig- 
wlthin-group  effects  caused  by  (1)  single-subject  testing  (which 
^ required,  because  only  one  combustion  apparatus  was  available),  (2)  subject  inter- 
c tion  durmg  the  fifteen-day  time  interval  required  for  the  treatment,  and  (3)  unequal  time 
subject-pair  immediate  test  and  the  retention  test  adnSinister^d  nfSe 
uf ' t,  ^ blocks  analysis  of  variance  assumes  a wichin-group  difference 

carblused  m f r ^ source  of  variance,  a smaller  error  mean  square 

diis  mstence.  significance.  The  residual  mean  square  becomes  the  error  term  in 

in  a made  an  effort  to  test  the  null  hypotheses  of  no  difference 

stanSird  retained,  using  an  apparatus  n.ethod  of  instruction  versus  a 

standard  method  of  instruction  to  learn  combustion  concepts  defined  under  five  broad  con- 

dafa  test  Ae  hypotheses  was  chosen  to  eliminate  statistically  the 

avSiami^  caused  by  having  only  one  control  and  one  experimental  station 

available  for  subject  use  at  any  one  time. 

The  null  hypotheses  for  immediate  learning  and  retention  were  tested,  using  Control! 

aSSmt  ^ed,  and  Control2  versus  Experimental2  for  the 

amoimt  retained,  where  1 and  2 are  the  immediate  and  retention  test  designation^. 

versus  experimental  group,,  immediate  test  p,irformance  comparison. 

randomly  paired  control  and  experimental 
scores  24.47  and  24.73,  respectively)  were  statistically  analyzed  and  sub- 
constituents  as  seen  in  Thble  I,  The  calculated  F ratio  for  treatmento  was 
t significant.  A graphical  representation  of  the  data  gives  further  insight  into  the  paired 

table  I 


SUMMARY  OF  THE  RANEXJM  BLOCKS  ANALYSIS  OF  VARIANCE 
OF  IMMEDIATE  TF^^T  PERFORMANCE  FOR  CONTROL 
VERSUS  EXPERIMENTAL  SUBJECTS 


Source  of  Variation 

Sum  of  Squares 

df 

Meat!  ScRiare 

P 

Treatments 

Blocks 

Residual 

Total 

1.06 

1001.40 
1061.94 

2064.40 

1 

29 

29 

59 

1.06 

34.53 

36.62 

.029 

subject  comparisons.  It  is  seen  that  even  though  experimental  subjects  made  higher  scores 
more  frequendy  than  not,  me  differences  In  paired  scores  are  too  variawfand  InSnsfe^^^ 
Serrfore  acceA^^  ■ " hspothesis  of  no  difference  In  amount  learned  was 
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group,  retention  test  performance  comparison, 
from  retention  test  scores  for  randomly-peirsd  control  and  experimental 

respectively)  were  statistically  analyzed  and  sub- 
divided into  constituent  parts  as  seen  in  Thble  II. 

TABLE  II 

SUMMARY  OF  THE  RANDOM  BLOCKS  ANALYSIS  OF  VARIANCE 
OF  POST-TEST  PERFORMANCE  FOR  CONTROL  VERSUS 
EXPERIMENTAL  SUBJECTS 


Source  of  Variation 

Sum  of  Squares 

df 

Mean  Square 

F 

Treatments 

Filocks 

Residual 

Total 

52.26 
1465.93 
880.74 
2398. '93 

1 

29 

29 

59 

32.26 

50.55 

30.37 

1.72 

^ was  apin  not  significant.  A graphical  representation  of  the  data 

exilt<f  insight  into  the  paired  subject  comparison.  A larger  difference 

and  experimental  subjects  for  retention  test  performance  th.n  for 
ThP  ni.n  difference  is  not  significant  at  the  .05  confidence  level. 

The  null  hypothesis  of  no  difference  m amount  of  learning  retained  was  also  accepted. 

included  as  part  of  the  original  hypotheses, 
.xf  suggested  from  observation,  namely,  using  the  null 

testing  the  significance  of  the  linear  component  between  trials,  and  testine  the 
significance  of  the  difference  between  correlation  coSicients  through  trials  ® 

rne  lack  of  significance  between  control  and  experimental  subjects  for  initial  teat 
amnifm  required  tliat  the  null  hypotheses  of  no  difference  in  the 

nf  amount  retained,  be  accepted.  Testing  the  difference  in  con- 

sistency of  performance  was  intended  to  investigate  within-gioup  performance. 

of  control  group  performance  with  experimental  group  per- 
forman^ce  foi  trials  indicated  that  experimental  subjects  seemed  to  perform  more  nearly 
alike  through  trials  than  did  control  subjects.  (Figure  D-3  and  D-4).  ^ 

The  random  blocks  analysis  of  variance  for  trials  (Thble  III  and  Thble  IV)  yielded 
poJients°  mtVed  subjects  and  .37  for  experimental  subjects.  Dotli  linear  com- 

?aquSd  S nun  hypotheses  (4.18 


TABLE  III 

SUMMARY  OF  THE  RANDOM  B.UOCKS  ANALYSIS  OF  VARIANCE 
OF  THE  LINEAR  COMPONENT  THROUGH  TRIALS 
FOR  CONTROL  SUBJECT  PERFORMANCE 


Source  of  Variation 

Sum  of  Sauare.s 

df 

Mean  Souare 

F 

Trials 

Block.s 

Residual 

Total 

56.06 

1355.00 
397.94 

1809.00 

1 

29 

29 

59 

56.06 

46.72 

13.72 

4.08 

TABLE  IV 


SUMMARY  OF  THE  RANDOM  BLOCKS  ANALYSIS  OF  VARIANCE 
OF  THE  LINEAR  COMPONENT  THROUGH  TRIALS 
FOR  EXPERIMENTAL  SUBJECT  PERFORMANCE 


Source  of  Variation 

Sum  of  Squares 

df 

Mean  Sauai3 

F 

Trials 

Blocks 

Residual 

Total 

1.66 

2528.73 
128.34 

2658.73 

1 

29 

29 

59 

1.66 

87.20 

4.43 

.37 
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*“AadV  hypothe.1.  Of  no 

calculftio!Tof\hiv'^^^^?°Ki  *®  comparison  of  these  correlation  coefficients  by 

percent  probability  of  being  beSt 

accaS«  tSi  aTi™  i hypothenla  of  no  afferenca  In  ?orreIa«l  Sfcienta  led  to 

tenttOT '"  Jat  ofno  difference  In  immejlate  test  and  re- 

SjSon  S random^-patred  control  and  experimental  snbiecra, 

?ontrSi^  br«“‘  toSih'SaZvIr 

Sre-w=»“^  f:er.S■^K?!Sen^t\Sem“  ‘”  ^ 

mon-ii  was  some  question  as  to  whether  verbal  ability  of  either  the  control  or  exneri 

SSy.=-£5SS5^?^^ 

mSt  T^n?blT  ArSSifSL  the  control  group,  whose  performance  was  the 

in  ^ho  tnrou^  trials,  and,  in  f^.ct,  made  the  numerically-sicnificant  difference 

Terfa!  aS  ecr»e1aS;7;^m  • '^a“"  =™maSzTtS  com^SS'3 

100  and  a sraSS  d?SlOT  ?f  to?  ah  nc‘’?“i  ■’“=  “ "'=°" 

varianp^a  'Tt^  ^ Scores),  using  the  random  blocks  analysis  of 

tlvely.  *e  F raU?i  ““ 

TABLE  V 

SUMMARY  OF  THE  RANE)OM  BLOCKS  ANALYSIS  OF  VARIANCE 
OF  VERBAL  SCORES  FOR  CONTROL  VERSUS 
EXPERIMENTAL  SUBJECTS 


Source  of  Variation 

Groups 

Blocks 

Residual 


Sum  of  Squares 


df 


Mean  Square 


'ital 


16.01 

3460.35 

3947,49 

7423.85 


1 

29 

29 

59 


16.01 

119.32 

136.12 


.12 


domly4ai?ed®s^ub%^c£°^v^^^^^  ® similarity  between  ran- 

a stronger  impression difference  in  retention  is  attributable  to 
of  iLming  made  on  the  experimental  subject  by  the  apparatus  method 

E|r£~»SS 

play  '^^slimiflcam  ^^^ei Aer  ^ control  and  experimental  group  seemed  to 

(verbal  aW§??witf,  mSodj*  separate  effect  or  as  a combined  interaction  effect 
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™s£H£:S?£~iS~ 

parameter  cannot  presently  be  quantitaS^v  d this  contributing  apparatus 

fnSf'a„°a"  S:a’  = 

the  extern  ol  apparahte  vaZu^'ia  meaal?^d  by  effe”r“zefrSh^^^^^ 
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Dr.  Sullivan  is  prescnHy  teaching  power-related  courses  at  Southern  Illinois  University,  Corbondole  and 
IS  conducting  research  into  the  development  and  testing  of  learning-related  apparatus  systems  in  inis  field 


fisuai  p - I 

imDurE  Tzs?  nn 

AO  UEwncryTAL  s^wtcrs 


KiJTTts?  K-  ::A7t  i 

AK)  Uf’Eair-iMTAi 


50 


5d! 


C ; 

* 5 T5  Ts 


5 


TCT 


9jaiiitl  0 • } 

cotTioL  fiuut::?  K£4nttHA«:r. 
TMOUaH  nULS 


ri^u;<s  0 . i. 

uu'tJijKi^Ai  si’fWtcT  I ur  I. 
TMJwcat*  r*u;j 


559 


551: 


space  technologry 


Technological  experiments  in  rocket  propulsion 

Waftet-  C.  Krueger 

the  of  talk  about  technology.  So  we  must  ask  ourselves,  "What  are 

technologies?  There  are  many  important  ones— power  technology,  metal 
technology,  wood  technology,  etc.  What  about  space  technology?  There  is  a ^rea^  of 

Sfe"  S?sro"om  " Aj°ad"uear  too"?ar|ror?orL^ens!Jrtru"si  in 

mankind  so  much  and  flnaUy  putranTn'th?  m^^  technology  which  has  baneflted 

assoSte  wiWt^  planets,  rocketry  is  what  we  usually 

pioration.  However,  rocketry  is  used  for  many  other  things  besides  space  ex- 
fuel ^232;  these  were  basically  solid 

McHenrv  Franoia  1812,  the  British  u;ded  rockets  during  the  siege  of  Fort 

rockets^red  glare. . Immortalized  these  weapons  'n  our  national  anthem  ("the 

a limiidfuel  rocketry.  World  V\fer  II  saw 

afflcted  us  today  S^om?o/^e  e-rst-rimenting  which  took  place  then  has 

bazooka  for  the^’infanl^^  *^if  V '*  - boosters  for  assist  takeoff  use,  the 

oaze^Ka  tor  the  Infantry,  rocket  launchers  for  oroiandine  bombardm«nt  mho  avV«oh 

Services  have  developed  many^^^^  defense  and  reseaSi.  ^ 

solid  fuel  DroDellant°iQ  because  it  Is  less  complex  In  theory  and  operation.  A 

into  a \ mixture  of  fuels  and  oxidizers  formed  In  a mold  and  Inserted 

solid  propeuants  areTroken  "i^^ 

Un?^^HSoH“S"^®r"  Is  used  for  mode  »te  or  low-thrust  Juration 

Thra<^Ses“o?^^id  fi  short-duration  applications. 

HonHiir?r  of  QoHd  fucls  Include  long  storage  time  without  deterioration  ease  in 

of  th#**^oi  than  liquid  fuel.  Some  disadvantages  include  piossible  cracking 

inability  to  be  shut  dV^^  Sice 

nirr-ioiSiSS  a “^e  a liquid  hydrocarbon  fuel  and  a liquid  oxIdlzer(lIquW  ofv^n’ 

mSks  Each  fuel  and  liquid  oxidi:er"musrhave  se^e  ^SXge 

mixing  before  they  are  combined  in  the  combupaon  chamber  The 
non-hypergollc,  depending  on  the  nr  ..  Liquid  SSl  sJ^tems 

awu^.  ^toppelat- wf,lTnl«^c 

arc:  ’guiuld  S;SffaS?“ac' 

Wp  Cental  School  System,  we  wanted  a true  power  technology  program 

^"d^arge  mteS.a°^o?;Sn 

vSrS  ^ and  added  rocketry,  future  power  sources,  electrical  con- 

bacMq  Wo  h . This  course  is  offered  on  a 9-through- 12  elective 

expin'dlmr**^  program,  so  that  It  was  not  a problem%stlfying  the 

SSto  oT*St^^iSil''^  software  can  be  made  youSSf.'TSch  a®s%Bde^aSlfand- 

outo.  Some  of  the  typical  items  you  might  need  are;  a static  test  stand  with  a snnnlv  nf 
engines;  and  a launching  system,  with  supplies.  * ^ 

Mr.  Krueger  is  on  the  faculty  of  Greece  Arcadia  High  School,  Rochester,  NY. 
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Minutes  of  the  Delegate 
Assembly  business  meeting 


April  9,  1970 
Louisville,  Kentucky 

Edward  Kabakjian 

rhP  Ditlo\^alled  the  meeting  to  order  at  1:30  p.m.,  and  instructed 

toing  t?e  Bu/ln^s  mS“‘  appointed  Dr.  Ralph  Bohn  as  parliamentarian 

c5.'  reading  of  the  minutes  of  the  1969  Delegate  Assembly 

Secretary,  read  the  minutes.  Mr.  William  V/ilkinsoii 
Td  SL  motton  Hoetetter  seconded  the  motion, 

Dltlow  called  for  the  reading  of  the  treasurer's  report.  Dr.  Edward  Kabakllan 
read  the  treasu^r  s report.  Dr.  Robert  Thrower  moved  that  the  treasurer's  report  be 
appr^ed.  Mr.  I^ul  Kube  seconded  ’ e motion,  and  the  motion  carried.  report  be 

was  b?ougi  S^the  to  unflnlsh  business  from  last  year's  meeting.  No  old  business 

. presented  the  President  s report.  He  Indicated  that  the  theme  for  the  Asso- 

Ou\^?He«  ■'Curriculum  Development,  Recruitment  an?L?adersh°P 

?nri  reported  on  the  activities  of  the  various  committees,  the  National  Office 

and  the  National  Forum  on  Industrial  Arts.  ^Nctuuiicn  umce 

nr  Shutsytogivea  -eport  on  convention  attendance  statistics. 

Dr.  ^utsy  indicated  *at  the  convention  had  regi.  tered  2,35f  attendees  at  that  time 

u ?«’  asked  Dr.  Edward  Kabakjian  to  introduce  the  National  Office  staff  Dr 

Busi-iess  Manager,' 

4 . Dr.  Dltlow  presented  the  Executive  Board  motion  to  the  Delegate  Assembly  on  the 

8"®“u^toSieSflcer<,  change  was  read;  "Bylaw!.  Article  III.  Sectton 

Mr  Wiiuam  shall  assume  the  duties  of  office  at  thilJose  of  the  Convention  " 

w William  Wilkinson  moved  for  acceptance  of  the  aforementioned  ' . vision 

Mr.  Gilbert  Brooks  seconded  the  motion,  and  the  motion  carne  t. 

Dr.  Dltlow  called  on  Dr.  Delmar  Olson,  chairman  of  the  Resolutions  Committee  to 

resolutions  1 through  7 to  be  treated  as  a block  and 
moved  that  same  be  accepted.  Mr.M.  D.  Williamson  seconded  the  motion,  and  the  motion 
carried.  Dr.  Olson  Introduced  resolution  8.  Mr.  James  Grossnicklaus  moved  the  aceSt- 
^ce  of  the  resolution.  Mr.  Herbert  Bell  seconded  the  motion.  Di-.  Rutherford  Lockette 

lesolutlon.  Dr.  Lee  Smalley  seconded  the  tabling  motion.  Dr  Olson 
asked  for  a vote  from  the  official  Delegates.  The  motion  to  table  resolution  8 was  over- 
Srnalley  suggested  that  in  the  future  resolutions  be  printed  In  order  for 
review  tliem,  and  asked  for  resolution  8 to  be  reread.  Dr.  Olson 
K Young  who  Indicated  to  Dr.  Smalley  and  the  Delegate  Assembly  that 

nitlow  matver  before  the  Board  at  the  next  Executive  Beard  meeting.  Dr. 

The  motion  car-rip^'  reread  Ae  resolution.  Dr.  Olson  reread  the  resolution. 

LellsSir  resolution  9 which  had  originated  with  the 

Man  Fife  moved  the  acceptance  of  resolution  9.  Mr. 

Neil  Ballard  seconded  the  motion,  and  the  motion  carried. 

called  upon  Dr.  Ralph  Steeb  to  offer  information  on  the  1971  Convention 
Dr.  Steeb  indicated  the  theme  would  be  "Industrial  Arcs  and  Space  Age  Technology",  and 
invited  all  in  attendance  to  Miami  on  April  20-24,  1971,  ^ 

t Etelegate  Assembly  that  he  had  received  a presentation 

Snto  &S?e"SeTuto  reported  that  the  matter  would  be  given'prompt  at- 

omow  introduced  Mr.  Sherwin  PoweU,  President-elect.  Mr.  PoweU  indicated  he 
would  continue  to  work  on  curriculum,  recruitment  and  leadership,  and  also  Indicated  the 
bersh/p  would  be  active  in  legislation  and  more  personal  Involvement  from  the  mem- 

V.  recognized  Dr.  Robert  Thrower,  Dr,  Thrower  moved  that  all  resolutions 

and  distributed  at  the  First  General  Session  or  the  session  immediately  pre- 
ceding the  Business  Meeting.  Mr.  Robert  Cox  seconded  the  motion,  which  was  carried. 
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ported''on“thrNSlonal  °Fo?um  onTndus^t^l’af  Kabakjian  re- 

interviewlng  for  the  position  of  Project  Director  Association  was 

to  contact  Dr.  Kennetii  Brown.  ^ Director.  Dr.  Kabakjian  asked  anyone  Interested 

attend^th^Cana^a^  Indus trlal^Arts^^  an  invitation  for  the  members  of  AIAA  to 

Canada,  on  August^20-'S^'^^^^^  Association  Convention  in  Andover.  New  Brunswick. 

Dr.  Dltlow  declared  the  Business  Meeting  adjourned  at  3:45  p.m. 


Teacher  Recognition  Committee  report 

A - >v,  , Cary 

“Outstanding  among^th^^T^peers  ^renrele'^H^^cT  teachers  were  honored  as 

Canadian  provinces  and  the  Territory  of  Guam*^^  states,  the  District  of  Columbia,  five 

tor  “•  A>AA  Vice-president 

Recqgnitlon  Commit*‘-=e  itself  Thia  nn  well  as  on  the  part  of  the  Teacher 

Cary,  as  follows:  Jacqueline  KiU^.  BeverTy  HmsTaHf?rn°L®^s^  besides  Mr. 

Minnesota:  Dennis  W Harlev  o Amlmg.,  Mankato, 

lulu.  Hawaii;  WtilLm  WllSon^^^^^^  Canada;  Frank  N.  Kanzaki.  Hono- 

Washington.  Wilkinson.  WMlmgford.  Pennsylvania;  andSIvert  Joramo.  Edmonds. 

Criteria  established  for  teachers  receivinc  the  iwarr’  e fr,  . 

""'T„1*eto«o;- demo,.,.ated  abm?J  to 
tion:  -md  the  following  suggestions  are  for  considera- 

rapport  with  students, 

ability  to  motivate  .student  interest  in  industrial  arts, 
success  ir.  upgrading  Industrial  arts  in  the  total  school. 

is?  In  organizing  the  situation  at  hand,  and 

philosophy  in  industrial  arts  education. 

The  rec»J4^nr  Industrial  arts  classroom  teacher  belc*'*'^  the  coUeee  love 

/-.AA  at  the  time  of  his  nomination.  recipient  must  be  a member  of  th_ 

a ld  tiuna  -riterla^^so  ^t^Ae"awin^ Many  state  associations  sit  u 
pr  “ire  *1AA  Vice- 

.OP  pppp- 

James  L.  Vflnston  District  of  ColnmWa*  ^ 

McNeil,  Florida  Industrial  Arts  AsHoHarir.*"*^n  Teachers  Association;  William 

Arts  Association-  Sy  J ShoJSrdt  tS  Industrial 

Illinois  Indnacria!  Education  Assoc^tion-  Education  Association;  Merrit  Pease, 

Association,  ’ ^^®rles  M.  Pearson,  Indiana  Industrial  Education 

trlal^diTc^on^Ass^Iation-  Ronald  Zielks.  Kansas  Indus- 

tlon;  Richard  O Vedrines  lonioinna 

Malie  AsaSiation  fo?todustri^l  Am  Association;  Richard  E.  Grovo. 

s ocianon  tor  Industrial  Education;  Amien  G.  Joseph.  Maryland  Industrial  Arts 


(a) 

(b) 
Cc) 
(cl) 
(e) 
The 
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Association;  Ralph  C.  Mayo,  Massachusetts  Industrial  Education  Society;  Alvin  C Lvdman 

5^r\s  rsocL'^n P^Delford.  >Lt:ota^  In'/usTrlai 

Arts  Association,  Wilham  F.  Hooper,  Mississippi  Industrial  Arts  Association;  Lawrence 
S.  Liming,  Missouri  Industrial  Education  Assochition;  George  D.  Morgan,  Montana  Indus- 
Associaaon;  William  A.  Wilson,  Nehraska  Industrial  Education  Association- 
fat  J.  Corrado,  ivjew  Jersey  Industrial  Arts  Education  Association;  Orin  L.  Buchleiter  ’ 
Ar)s  ASSatiSnf Association;  Richard  M.  Vrooman,  New  York  State  Inclustrial 

Marshall  Mui-phy  Carr,  North  Carolina  Industrial  Arts  Association;  Theodore  Hiilius 

n HnTr  ^klaliumn  Industrial  Arts  Association;  Bernard  John  Lundberg,  Oregon 

svivamn  Association;  Lambert  K.  Sailer,  Industrial  Arts  Association  of  Penn- 

J-  Nowak,  Rhode  Island  Vocational  and  Industrial  Arts  Education  Asso- 
noM^v’  Magedanz,  South  Dakota  Industrial  Education  Association;  James  E 

Bailey,  Tennessee  Industrial  Arts  Association;  Fred  A.  Koertge,  Texas  InTustr^Tl  Arm 
*i°a’  Arts  Association;  Rexford  A.  Beil  Vermont 

"on-  j"e'?l  M'cTrT'"^^^  Virginia  Industrial  Arts  Associa- 

tion,  Jere  M C.iry,  Washington  Industrial  Arts  Association;  T-ugene  C Bailey  West  Vir- 

ginm  industrial  Arts  Association;  William  D.  Glasspoole,  Wyoming  IndusSaf’Arts  Asso- 

Nova'^Scotfa'^InduSH  Industrial  Arts  Association;  Roger  L.  Matheson, 

Nova  bcotia  industrial  Arts  Association;  Everett  L.  Pirak,  Ontario  Industrial  Arm 

son'^ka’-k ’r^h Quebec  Industrial  Education  Association;  Laurence  S Pear- 

cadofi  AlsociS  Association;  Wan  Chapman,  Guam  IndustrTafEdi- 


Resolutions  and  expressions  approved 
by  the  Delegate  Asseml)iy 


er|c 


weimar  w.  uisc  i 

A expressions  and  citations  approved  by  the  Delegate 

^970  Ttfp  Pr?""  . ■ Business  Meeu-.ig  in  Louisville,  Kentucky,  Aprfl  9, 

1970  The  Presentations  were  made  at  the  General  Sessions.  ‘ 

has  ^en  so^^liL?p the  American  Industrial  Arts  Association, 
leade^JsMp,  and  talents,  exhibiting  an  outstanding  capacity  for 

Association  has  made  exemplary  progress  under  his  leadership, 

exccudve  bmr-f  ovnrof  '^^«^^.t=i^tion,  through  its  memitership,  officers  and 

executive  Doaru,  exprc?sp  its  fullest  appreciation  to  him. 

the  Convention  Committee,  the  i’rogram  Committee,  and  the  Pro- 
gram and  Convention  Participants, 

denendah'lp^anH^p«-^-T^^^'^*"^^^°"'^.^^""“^^^‘^"''®"'^^°"'^‘'’®P°®®tbleonly  through  the  direct 
inasmuch  as  numbers  of  members  of  the  Association,  and, 

inasmuch  as  the  convention  has  achieved  a resultant  outstanding  level  of  success 

o-pnpr-ni  recorded  that  sincerest  appreciations  are  expressed  to  James  H.’ Disney 

SmTTOan-  to  "Se’  chairman,  and  C.  Dale  Lemons,  program 

chaii-man,  to  the  members  of  convention  committees  and  to  all  the  teachers  teacher 
educators,  supervisors  and  students,  whose  efforts  in  total  produced  *is  convention 

tion  in  tbe'^coSum  nf*^h  ^he  continuing  support  for  and  particlpa- 

ipnpp  pf  I"  the  annual  convention  of  the  Association,  and,  i.i  view  of  the  excel- 

herein  reco^rded  tha^  exhibits  as  a dominant  feature  of  the  convention.  Be  it 

ne^m  recorded  that  the  American  Industrial  Arts  /- ssociationexnresses  its  annreciaHpn 

rsB^ocTat  o™?o 

for  the,;  participation  --“WtorB 

IB  ded1ca''tS''m  teacher  Recognition  Program.  Inasmuch  as  the  Association 

1%?  1 ®"couragingexceUence  in  teaching,  and,  inasmuch  as  its  program  of  recog- 

nition of  outstanding  teachers  Is  marked  with  increasing  excellence.  Be  it  herein  recorded 
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teach  appreciation  ap  tendered  Jere  Cary,  vice-president  for  classroom 

Trogram!  committee  for  their  contribution  in  the  conduct  and  promotion  of  this 

„„  recorded  that  appreciation  is  expressed  to  the  officers  and  members  of 

state  associations  who  have  participated  in  this  program. 

recorded  that  the  officers  and  members  of  the  American  Industrial 
of  Sis  p?ogram°"  gratitude-  to  the  SHIP  for  its  continued  financial  support 

Appreciation  to  the  Public  Schools.  Inasmuch  as  the  success  of  the  1970  conven- 

pon  was  msured  by  the  fullest  cooperation  of  Dr.  Newman  Whlker,  Superintendent  of 
Louisville  Independent  Schools,  and  his  staff,  oupenntenaent  or 

grattm^da  to  andmembers  o(  the  Association  attpress  thair 

arts  Kentucky.  In  view  of  his  support  for  industrial 

arts  in  Kentucky,  and  for  the  19/0  Conference  of  the  Association  in  Louisville, 

recorded  that  the  Association  herein  expresses  its  appreciation  to 
Governor  Louie  B.  Nunn  for  his  assistance. 

r.f  national  office  in  the  effectiveness  of  the  service 

excellence  of  his  management  and  leadership  in  his 

Sie  memher.fh/n  .nH  secretary-treasurer,  the  full  appreciation  and  confidence  of 

the  membership  and  the  executive  board  is  herein  expressed  to  Edward  Kabak  lian. 

throu-^Irf^^r^V  industrial  arts  contributes  to  the  general  education  of  students 

iS  2-ade^K-^  industry  and  its  sociological  and  technological  manifestations 

and  industrial  arts,  as  one  of  its  functions,  can  provide  occupational  guidance 

and  orient:. tion  to  the  world  of  work,  ^ ° 

and  industrial  arts  can  satisfy  the  very  human  need  for  pursuit  of  avocational 

ana  recreational  interests, 

and  pursue  a policy  of  educating  the  citizenry  of  our  nation 

trihuH^i.^  '^hose  prerogative  it  is  to  fund  educational  programs  about  the  con- 

tributions of  industrial  arts,  and  to  seek  legislation  in  its  support. 

Whereas  mdustrial  arts  is  designed  to  meet  the  complex  and  diversified 
ee(te  of  the  students  in  th  “tierican  school  from  elementary  through  secondary  levels 

S.  and  commitment  in  the  contelt  of  geneS  elct 

Whereas,  the  US  Office  of  Education  and  other  Federal  agencies  are  fosterlnc  a dual- 
istic  approach  to  the  education  of  our  nation’s  youth,  and  tostering  a aual- 

recent  studies  and  evaluations  show  that  many  of  these  legislative 

S °rr«  "‘i'  meeting  the  intent  of  the  US  Congress  and  are  not  fulfilling  the  require- 
ments of  the  students  in  the  schools  of  our  nation,  ^ require 

educ^rs^nf*i^fa*^ATA*A  Mdustrial  aits  teachers,  supervisors  and  teacher 

educators  of  the  AIAA  oppose  the  support  of  this  dualistic  approach  to  education,  and 

dire«Id^JnSH^ri  that  the  AIAA  support  the  development  of  a .ingle  program 

directed  toward  the  relevant  problems  of  students  In  today’s  society  and  ^ ^ ^ 

matter  Congress  provide  equitable  finding  for  all  subject 

^telds  involved  in  this  smgle  approach  to  the  general  education  of  all  of  the  nation’s 

Delmar  W.  Olson)  “It  is  my  distinct 
pleasure  on  behalf  of  the  executive  board  and  the  membership  of  the  American  tadustrial 

simi^am'^irn^nL?  recognition  of  one  of  our  coUeagues  who  has  achieved 

signiticant  eminence  within  our  profession. 

rrih-.*rinIS°^®  Innumerable  demonstrations  of  leadership  in  and  con- 

nf  ' industrial  arts  on  the  local,  national  and  international  levels  has  been  that 

and  national  professional  organization  for  the  development 

and  promotion  of  industrial  arts.  This  foresight  culminated  in  the  organization  of  the 
A nierican  Industrial  Arts  Association  at  the  occasion  of  a national  conference  on  Industrial 
o/'ShTJu^AH^  Education  held  in  conjunction  with  a conference  of  the  American  Association 
^ Adminisu'ators  in  Cleveland,  Ohio,  February  27-28,  1939. 

president  of  tiie  American  Industrial  Arts 
Association.  He  saw  it  dirou^  its  formation  days,  revived  it  after  World  Wbr  II,  effected 
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chamST"  Associaaon,  and  has  since  been  Its  staunchest 

s£S"  ““  ass:  ;s 

(Olson  reads  citation  on  plaque) 

aymW  of'’°e‘?teem  on’'’th^™u  oMts‘’office  <U=Pl=y  this 

rth%"AtA‘’r&Sai^^^^^ 

n^rs»e%‘t-hT|  drt£5cS“‘“\ 

go  our  4st  wishes.”  ® --K^eth  w!  Bro™''^  ^ ® ““  constanUy.  With  it 


The  President's  Report,  1969-1970 

rp.  , . ^ George  H.  Oitlow 

of  growth  -entered  the  seventies  with  a record  level 

Cur  Association  continues  to  te^heTdS^hi^h  profession, 

tion.  The  National  Ercation  Associfti^^^^  Educa- 

te!''''® professional  groups  and  iildividuals  working  wi*aiTdir$u|rour?^^^^ 

at  this*^e.^^  significant  changes  occurred  which  should  be  reported 

sponi^g^^iiS^e  ^ 

xt^rar^nrsh^"^ri=^ 

State  representatives.  communications  to  and  through  the 

mana^erTo'^aLTs  ®thSETecutiv?Lc^^^  employment  of  a fuU-time  office 

be  Introduced  to  you  later  in  t^is  session?  business  affairs  of  the  office.  He  will 

have'each  president  develc^'and'^nrolect'^a  Executive  Board  agreed  to 

run  from  convention  ^convention  mKS  or  fteme  for  the  year.  This  was  to 

and  recruitment  of  qualified  teachers  New  given  to  curriculum  development 

with  these  problem^  chers.  New  committees  were  appointed  to  study  and  work 

commlttL^JctiSnf^®J  'itae^flo^Tcha^f faV  5''  coordinating  one  or  more 

being  used  for  iJie  first  time.  been  developed  as  a working  format  and  is 

it  wa’^l^ead®  Se  <»•“. 

vention,  would  be  moved  to  Whshineton  DT  anrf  ^ 

change  will  permit  the  B^rd  to  ?e?ome^tt?r  « January.  This 

of  the  National  Office  as  well  aTSSctivelv  m ^ the  operation  and  function 

regarding  registration,  administratis  and  JSiict  *="'  "**  »nd  wort  on  matters 

cIoaeVw^"ae‘o*IJvi‘S^  *1=  »m  work 

membarshlp,  awards,  high  'chool  S;Kd°“tS.^cS?JSS^^ 
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furtlier  expedite  the  effective  administration  of  the  Association,  it  is  proposed 

work'^  at  the  convention  to  coincide  wirii  aU  other  comiSttee 

TnH  wni.M  n?  u in  the  by-laws.  Your  Board  feels  it  is  aesirable 

and  would  like  to  proceed  with  the  change  as  soon  as  possible. 

vpar^Ti°»f  nn^^^uy  ni&mbershlp  of  the  Association  voted  to  increase  the  dues  this 

ahfn  K 'y.^*  any  such  change,  the  first  reaction  is  usually  a dip  in  total  member- 

ship  but  a very  little  change  in  income.  The  usual  pattern  prevailed.  Recent  statistics 

membership  change  compares  favorably  with  the  last  change  in  dues, 
system  has  been  continued  with  slight  revision  to  send  out  dues 
notices  or  reminders  prior  to  expiration  rather  than  at  the  end  of  the  year.  This  will 

interruption,  thus  providing  7or  m^re 

as  has  been  estabUshed  using  state  representatives  on  a regional  basis 

chrSiiJ^?^irh^rL"l  ^his  wiU  rotate  throughout  the  country  syn- 

se^S?a?ohi^.  * ideation  of  the  convention.  The  Executive  Secretary  will  conttoueto 
fs  T if®  committee  assisted  by  other  board  members.  Close  attention 

NatioS  between  the  state  representatives  and  the 

? soliciting  membership.  A full  report  of  these  activities  with  projec- 
tions will  be  forthcoming  after  this  convention.  ^ ^ 

f h roi~7Jfr oMpf f g ^ October,  1969,  our  Association  was  awarded  a $4,000  grant 

S S Sts  ° phase  I of  a three-phase,  three-year  national  forum  on  indus- 

liini  *4  goals  established  were  to  meet  with  national  leaders  representing  govern- 

ment, business,  industry,  labor,  education  and  management  to  identify  methods,  personnel 

improvtag'^programs’a'ssoca  J 

28th  in  V\hshington  resulted  in  a two-day  national  forum  January 

nr^r,  involving  your  entire  Executive  Board  and  25  national  leaders  from 

organizations  representing  the  above  institutions  in  our  society.  The  succ#>ss  of  this 
f forum  led  to  ultmnate  funding  of  phase  II,  which  wiU  provide  for  a series  of  re- 

gional conferences  involving  similar  personnel  from  all  fifty  states.  The  first  such  re- 
gional conference  will  be  held  at  the  J.  F.  Kennedy  Space  C^ter  in  Florida  duriiigSep^ 

SSnds  involve  seven  states,  Puerto  Rico  and  the  Vir^ 

Islands.  We  are  presently  In  the  process  of  selecting  and  hiring  a director  for  this  project 

mrov^^^bv'^H?w^?^ff  ^ through  the  National  Office.  Approximately  $62,000  has  been  ap- 

wm  be  to^rAcomi“g  to  Additional  Information 

Committee  Activities.  A new  structure  was  developed  for  appointing  and  assigning 
an?WHons®^A^f"®^’  involves  a four-year  projection  based  upon  committee  msks 

iSsk^  All  cominittee  personnel  have  been  appointed  from  convention  to  convention, 

rifp  ® budgets  can  aU  be  developed  at  the  convention  and  approval  given  by 

tnaxlmum  efficiency  can  be  achieved.  Also  committee  work  can  be  syn- 
JeSSon  yta^-^baSs  convention  and  the  platform  for  the  Association  on  a cmi- 

committees  for  assisting  with  convention 
Sf  ^ S^embe?shi^°''®  effective  work  and  reporting  can  be  achieved  for  the  benefit 

^®®J’®  fO"vention  in  Las  Vegas,  the  AIAA  has  been  actively  involved  in  a 
wide  variety  of  professional  activities.  These  include: 

Evaluatipn.  This  committee  has  been  charged  with  responsi- 
bility  for  (1)  developing  criteria  for  institutional  and  self-evaluation  and  (2)  identlfyine 
§Ss  evaluative  teams  at  all  levels.  Further  goals  will  be  developed  at 

1 ^ constitution  has  been  submitted  to  and  approved  by  the 
Board.  Definite  operational  plans  have  been  worked  out  for  coordination  be- 

the  committee  and  the  National  Office.  An  active  recruitment  and 
atnliatlDn  program  is  under  way, 

(3)  Conventions.  A formalized  structure  has  been  established  similar  to  other  com- 
whfS^f  'T*?  ® tteee-year  rotating  plan.  Four  divisional  chairmen  have  been  established 

arrangements  and  exhibits.  Personnel  on  this 
^osely  with  the  Convention  Director  and  will  rotate  geographically 
wlfo  each  convention.  Convention  sites  have  been  chosen  for  1971  - Miami  Beach,  1972  - 
Dallas,  and  1973  - Atlantic  City.  1974,  1975  and  1976  are  all  under  study. 
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0^)  Although  this  is  a new  committee,  it  is  actively  at  work  studying 

current  and  projected  plans  or  innovations.  The  work  of  this  committee  will  be  closely 
coordinated  with  the  national  forum.  ciooeiy 

i:  *g]mational  Relations.  Four  major  goals  were  developed:  Cl)  locating  and  pub- 

Sn®of®^mP^3"'  opportunities.  (2)  closer  liaison  with  other  organizations.  (3)  publt 

^ international  articles  of  interest  to  members  and  (4)  hosting  an  international 
reception  for  guests  at  the  convention.  ^ imernanonai 

(^)  High  School  Clubs.  Real  growth  and  enthusiasm  is  evident  nationally  with  at  least 
one  State  employing  a full-time  executive  secretary  to  guide  club  activitiL  The  co^- 

^ersonneUn^riiT^^^  or  more  action- type  proposals.  Employment  of  additional 

personnel  in  the  National  Office  will  assist  coordination  efforts. 

O)  Eggislation.  Your  entire  Executive  Board  has  an  opmrtunity  to  be  closely  in- 
problems  confronting  this  committee  at  the  nation^  level.  A new  strucLre 
IS  being  developed  and  additional  members  addod  to  provide  a national  representation 

iaSv/ac^ S ™ram  """""  """""  l-g’- ' 

j and  Professional  Relations.  A positive  action  program  is  underway  for 

fmolcr^Th'^'''®  method^s  which  will  provide  a national.  re|onal,  state  and  loLi 

sional  documlnmry  SIterials  Publications,  films,  and  other  two-  or  three-dimen- 

hurdles  committee  has  cleared  both  tlie  financial  and  professional 

provide  for  a broad  spectrum  of  pubEcations  materials.  This  will  include  films 

other  audio- visuals.  Current  activities  involve  ^th  pro- 
duction of  new  and  revision  of  existing  materials.  mvoive  ootn  pro 

• B-Ccruitment.  Although  this  committee  is  new  this  year,  it  has  already  rak»n 

toward  formalizing  a program  which  will  solve  both  short-  and  long-^ange 

funding  as^a*^  ba^se.^^"^^’  programs  have  already  been  initiated  with  Federal 

. . ^esea^rch.  Steps  are  under  way  to  establish  a regional  pattern  with  six  reeions 

coordination  with  ERIC  CeSers 

C^-2)  SafeQ^.  Changes  in  organization,  structure  and  purposes  have  been  starts  J bv 
^ecomTp'^rt  safetypractices.  devices  and  techniques  wiE 

contact  will  be^mainSned.""’  labor,  uusmess.  medical  and  governmental 

conticfwS^T^^f^^^'i  committee  continues  actively  to  involve  and  maintain 
conmet  wnb  all  state  industrial  artsorgamzauons.  A total  of  50  outstanding  teachers  will 

CoIumb°r  meeting  from  43  states,  5 provinces.  1 territory  and  the  District  of 

Sumn^.  An  evolving  pattern  of  regional  activities  on  the  part  of  committees  mav 
require  stuoy  by  the  Executive  Board  of  broadening  all  committee  structure? to  pro^de 
for  both  national  and  regional  participation  of  members.  proMoe 

. ■ . Office  Publica tions  - The  Journal  of  Industrial  Arts  Education  has  continued 

professional  standards  under  the  managing  editorship  of  Linda  A TExis 
Monthly  issues  are  being  planned  to  start  September,  1970 

'°™‘“  ““  "Th®  Monitor”,  with  wido  acoept- 

“The  Scene”  continues  to  be  mailed  to  the  high  school  clubs,  and  requests  are  beinc 

?e^soli?ite?to  k?en°"i  f .""®'?bership.  Advertising  and  financial  support  wil! 
be  smicited  to  keep  all  of  these  publicaGons  on  a pay-as-you-go  basis.  ^ 

assi  Association  continue  to  look  for  additional  ways  to 

improvement  of  industrial  arts  education  throughout  the  nation. 

re{T?rdin£?Qiifrt'^r-  requests  from  many  organizations  for  assistance  and  direction 

regarding  staasucs,  program  innovations,  and  other  detailed  information  The  strenorh 
of  any  organization  is  in  the  quaUty,  interest  and  enthusiasm  of  its  members  We  hc^ 

=UPP0«  for  the  .urthdrancTofLse^aTs! 
although  long,  cannot  begin  to  do  justice  to  all  of  those  hardworking  dedl- 
in^viduals  who  so  generously  donate  their  time  and  energy.  As  your  President  this 
vnii  Iw.n  contacts  with  all  of  you.  1 am  proud  of  you  and  the  organization 

where  one  travels,  throughout  the  nation,  there  is  elideJee  ?f 

eScadorlo^Sf  wT'Sf  ^ “”■*  ‘‘'''dopment  of  Industrial  arts 
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CHRONOLOGICAL  INDEX 
(convention  session  personnel) 

1.10.2  ACIAS 

ACIAS  Executive  Committee 
Chairman,  Ralph  V.  Steeb 

1.10.3  ACESIA 

ACESIA  Executive  Committee 
Chairman,  Eberhard  Thleme 


1,10.4  ACSAO 
ACSAO  Meeting 

Chairman,  Amlen  Joseph 


1.20.1  ACIATE 

ofMan-llWl^atto„=feVlncL«-rial  ’’ 

Chairman,  Charles  Shoemaker;  Speakers,  Alson  I.  Kaumeheiwa  Ronald  L 

u"  Julius  Foster,  Marshall  Hahn,  Charles  Phallen* 

William  Hanks,  Richard  Halls;  Recorder,  Fred  Olsen  * 


1.20.2  ACIAS 

ACIAS  Commitiee  Meetings 

Recruitment,  Herbert  Siegel;  Publications  Robert 
L.  Woodwai-d;  Program  Relationship.  Cyril  W.  Johnson  ' ‘Robert 


1.20.3  ACESIA 

ACESIA  Commltitee  Meeting 

Chairman,  Eberhard  Thleme 


1.30  AIAA 

AIAA  Standing  Committee  Meetings 
Chairman,  George  H.  Dltlow 


1.40.1  ACIATE 

Wendell  Roy;  Recorder,  Julius  lister;  Hosu,  Alson  L KaumeS,’ m^elgre 

1.40.2  ACIAS 

Thomas  A. 


1.40.3  ACESIA 

SchMl^-kiemCTmri  ^ 

Thleine;  Speakers,  Arthur  J.  Rosser,  Alfred  B.  Howard, 

B.  Stephen  Johnson;  Recorder,  John  Cell;  Hosts,  Ralph  V.  Steeb,  Hugh  Hinely 


1.50.1  ACIATE 

ACIATE  Business  Meeting  

Chairman,  Frederick  D,  Kagy;  Recorder,  Willis  E.  Ray 


1.^.2  ACIAS 

ACIAS  Business  Meeting 

Chairman,  Ralph  V.  Steeb;  Recorder,  Rodney  E.  Anderson 
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1.50.3  ACESIA 
ACESIA  Business  Meeting 

Chairman,  Eberhard  Thleme;  Recorder,  Carroll  A.  Osborn 
1.60  AlAA 

Opening  General  Session  ^ 

5*  Presentation  of  Colors,  Male  High  School  Color 

dal  Invocation,  Hugh  L.  Oakley;  Introduction  of  Spe- 

cial Guests,  Ne^an  V^hlker;  Greetings,  Wendell  Butler;  Introduction  of  Speaker, 

Speaker  Robert  D.  Gates;  Special  Recognition,  Kenneth  W. 
Brown,  I^corder,  \\hlter  Brown;  Hosts,  William  S.  Scarborough,  Cyril  W 
Johnson,  Delmar  L.  Larsen  v>jr^ix  ,r. 

2.10  AlAA 

General  Session  II  9,  12 

^"^roductlon  of  Special  Guest,  John  L.  Ramsey; 
Greetings,  The  Honorable  Frank  Burke;  Introduction  of  Speaker,  Ralph  V 
Steeb;  Speaker,  Steve  M.  Slaby;  Remarks,  G.  Don  Townsend;  Recorder,  Thomas 
J.  Brennan;  Hosts,  Dale  Nish,  Robert  W,  Leith,  Myron  Bender 

Major  Group  Session- -"Teaching  Alxiut  die  Human  Side  of  Enterorise" 

Chairman,  Ronald  W.  Stadt;  Co-chairman,  Paul  Lyons;  Speaker,  E.  Robert 

Boyd,  Lewis  W.  Yoho;  Recorder,  C.  E.  Klck- 
Hosts,  Ronald  L.  Sorensen,  Raleigh  Karr 

2m2Xm2  AlAA  41  ft  40n  o 

Session-- •'Correction  of  the  Offender:  A Challenge  to  AlAA''  ^ - * 42 

S Elsea;  Co-chairman,  Richard  B.  Lylel;  Speakers,  Garland 

S.  WoUard,  Paul  Richard  Thomas,  Joseph  H.  Pierce;  Recorder.  Vfelter  E 
Burdette;  Hosts,  Gene  D.  Minton,  Herbert  Siegel,  B.  D.  Hayes 

Session — "Mission 'possible;  Teachers  for  die  Real  World"^' 

P r Co-chairman,  WiUlam  Katz;  Speakers,  Donald 

c'hirles  A ^Smten^*^'  Raster,  Iver  H.  Johnson,  Duane  A.  Letcher;  Host, 

2.21.4  AlAA 

Ma^r  Group  Session— "Consumer  Education  and  Financial  Planning— Content  En- 
richment for  Industrial  Arts"  ^ v>unicuc  c.n- 

Chal^an,  Robert  L.  Woodward;  Co-chairman,  Robert  Buxton;  Speaker,  Robert 
Haye?^°"'  Recorder,  James  R.  Hastings;  Hosts,  William  B.  Lan^n,  Vfelter  O. 

2.21.5  AlAA vifi  A7C 

Session— "Basic  Elements  of  Indus^--Content^*richmem 

Chalrmw,  Richard  J.  Wsek;  Co-chairman,  Norman  E.  Ubllace;  Sneakers 
oft  BrteTS  E°  "•  °ronem»:  Hobb.,’ 

Dtalogue-lndustrlal  Arts  TeaiieVB-IndustrW 
Chairman,  Elmer  S.  Clancone;  Co-chairman,  Ed  Paloncy;  Sneakers  F T 

P.  Von  SpreckS/jTck  S Ford; 

M She^ck  Glenn  Thatcher;  Hosts,  Stanley  E.  Brooks,  John 

2,40.1  ACIATE 

if  totadus”"’ 

Chairman,  Donald  F.  Hackett;  Speakers,  Rex  A.  Nelson,  Paul  W.  DeVore;  Dls- 
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« Heggen,  Donald  P.  Lauda.  Alfred 
LerciTcrist  ‘ Recorder.  Charles  Phallen;  Hosts.  Marshall  Hahn. 

2.40.2  ACIAS 

Programl^‘D^scus8ion‘F^nk-lEtesim  and  ‘imUemCTtation^  o/^* 
Statewide  Programs  in  Industrial  Arts*’  implementation  of 

Chairman.  Arthur  J.  EXidley;  Speakers.  Ralph  V.  Steeb,  Carl  W Butler  Jarvis 

Wesley  KetchamjHoBts,  A.  Hau;n®“^n%^;2y 

2.40.3  ACESIA 

et  ■ ilemeitt^;  Vcia^ol  'lU’eMal-  " 

Donild’c''  Ho^"an'!f  R-  Zimmerman;  Speakers, 

Lmy  Ermette  Raffaelll;  Recorder.  Harold  Gilbert;  Host.  G.  T. 

2.40.4  AIAA 

AIASA-sponsored  Program-- '* Why  AIASA  and  How  to'Afflilate'* 

fleld'^^'jlm  Co-chairman.  Jim  Kautz;  Speakers.  W.  A.  May- 

EmeUnn  John  Murphy.  Jr.;  Recorder.  Bruce  King;  Hosts  Mark 

Emerson.  Joe  Richards.  Andrew  Gasperecz  ^olh.  wiar*. 

2.40.5  AIAA 

Sen  orsomreVre^hlKto 

S^I™TmesT®Lon,°MTca1^^^^^^  Bernardo,  James  J.  Hammond; 

2.70.1  AIAA 

Transfer  (R*  &’D)*for  industrial  Arts’^ 

Bwer  A?Sir%®Eairn^°r?®5^  Speakers.  Ernest 

pkul  R O-  Wilkinson,  Jr.;  Recorder. 

Paul  R.  Meosky,  Hosts.  Billy  W.  Mayes,  Gideon  L.  Woodruff 

2.70.2  AIAA 

®’’“chatoS“Howar?’r;''^i  ^ol'e  'in  Teaihlig  indisttlk  W'®' 

W M T*®  V T^lkington;  Speakers,  Alvin 

S::n?eTS^Je>^rr;^^os‘'m^‘=Sk‘?i^^^^^ 

2.70.3  AIAA 

S^Ial  Interest  Session- l-lliipIemOTtliig  Flexible  Modular  Schedulitlg  bi'lndusttif  * 
ChairmM,  Eraest  L.  Minelli;  Co-chairman,  Jerry  Streichler;  Speaker  Harold 
MUls,  Recorder.  F&ul  Whldrop;  Hosts.  G.  J.  Giesler.  Gerald  S.  Brenhoitz 

2.70.4  AIAA qno  <»i  n • 

Special  barest  ^ssion--*'Indusa:dal  Arte  interprets  Maniifacmring’*’  * * * 

Chal^an,  Donald  F.  Hackett;  Co-chairman,  Thlmage  B.  Youne*  Speakers 
CoiMld  F.  Hackett^  Thlmage  B.  Young,  Bob  Cawley,  Michael  Hacker*  Recorder* 

WUlIam  J.  Anderson;  Hosts.  Ralph  J.  Holtz.  Thomks  gT  Kteg  Recorder, 

Meihanism  inMemia"'  ' ' ’ ’ 

Co-chairman,  Robert  E.  Seward;  Speakers,  David 
H Jp^®on»  Bobby  L.  Gamer,  Robert  E.  Seward;  Recorder, 

Ri  hard  Birch;  Hosts.  Donald  L.  Hrabik.  Robert  Summers,  Harlie  Fulkerson 
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2.70.6  AIAA 443 

Special  Interest  Session- -"Woods”  ' 

Chairman,  Willis  h.  \Afegner;  Co-chairman,  Sterling  Peterson;  Speakers,  Lester 
E.  Schalck,  Michael  Roger  Lund;  Recorder,  Kenneth  R.  Campbell;  Hosts, 
Edward  Rusk,  James  K.  Johnston 

Special  Interest  Session— "Visual  Art  for’lndustry” 

Chairman,  Jay  L.  Logue;  Speaker,  Charles  W.  Becker;  Recorder,  Gerald  E 
Nestel;  Hosts,  Alex  H.  Woodhouse,  Clarence  L.  Heyel 

’ I'c,’  ’ : ’ ’ 355.  355,  355,  360,  3ci,  370 

Special  Interest  Session — Understanding  Federal  Aid  for  Industrial  Arts  Education 
Programs,  Problems  and  Proposals” 

Chairman,  Marshall  Schmitt;  Co-chairman,  John  H.  Bruce;  Speakers,  Marshall 
SChmltt,  John  H.  Bruce,  James  R.  Hastings,  Gerald  T.  Antonellis,  Larry  T. 

Ivey,  Dwayne  C.  Gilbert;  Recorder,  Jerry  C.  McCain;  Hosts,  Louis  J.  Bazvetta. 

Rex  A.  Nelson  * 

200,  321,  325,  386 

Special  Interest  Session — ‘Bringing  Technology  into  Industrial  Arts:  Innovative 

Programs 

Chairman,  E.  Allen  Bame;  Co-chairmax;,  Duane  A.  Jackman;  Speakers,  Duane 
A.  Jackman,  John  R.  Boronkay,  EX^nald  P.  Lauda,  Robert  E.  Ryan,  E Allen 
Bame,  Ben  D.  Lutz;  Recorder,  Preston  E.  Stewart;  Host,  Stephen  Leszuk 

2.70.10  AIAA 141  142,  534 

Special  Interest  Session— "So  What’s  New  in  Teaching  Methods?” 

Chairrnan,  Alvin  E.  Rudisill;  Co-chairman,  Rollin  Williams  III;  Speakers,  Law- 
rence S.  Wright,  Jarvis  Balllargeon,  Rollin  Williams  III,  W.  Lloyd  Gheen;  Re- 
corder, Curtis  O.  Oliphant;  Hosts,  James  E.  Good,  Rayford  L.  Harris 

2«70*11  AIAA 450  Acg 

Special  Interest  Session — "Industrial  Arts  for  Cultural* Differences*”*  ‘ * * * 

Chairman,  Delmar  W.  Olson;  Co-chairman,  Marshall  Hahn;  Speakers,  Allan  P. 

Keeny,  Herman  Cecil  Wilson,  Gene  Holton  Anthony;  Recorder,  Claude  Bell* 

Hosts,  John  Geil,  Valter  L.  Griggs  v.iduuc  oeix, 

2.70.12  AIAA  388  392  394  398 

Special  Int^est  Session-- "Significant  Innovations  for  Industrial  Arts  Teacher  Edu-  * 
cation  for  the  70  s 

Chairmm,  Stanley  E,  Brooks;  Co-chairman,  JackC.  Brueckman,  Jr.;  Speakers, 

Stmley  E.  Brooks,  Langdon  Plumer,  Jack  C.  Brueckman,  Jr.,  Robert  L.  Seren- 

RiS*ard  mjmrill*  ^®«>^der,  John  J.  Humbert;  Hosts,  John  B.  Thte, 

2.70.13  AIAA  336  ^38  340 

Special  Interest  Session— "Solid  State  Servicing  Se'niinars” * “ 

Chaiimm,  Frank  Steckel;  Co-chairman,  Joe  Sloop:  Speakers,  C.  J.  Borlaug, 

Joe  Sloop;  Recorder,  G.  G.  Peterson;  Hosts,  Vhyne  S.  Ramp, 

2.70.14  AIAA 

Special  Interest  Session— "NEA’SEARCH— A Job-locating  Program” 

Chairman,  John  L.  Frank;  Co-chairman,  Marvin  Poyzer;  Speaker,  O.  A.  Phyne- 
Recorder,  Whiter  J.  Hall;  Hosts,  Roland  Kehrberg,  William  Edward  Dugger,  Jr. 

2.71.15  AIAA 

Special  Interest  Session — "Contemporary  Concepts  of*  Industry  Ina  Teacher  Educa-* 
tlon  Program' 

Chairman,  Joseph  W.  Duffy;  Co-chairman,  Dale  H.  Messerschmidt;  Speakers. 

Joseph  W.  Duffy,  Andrew  W.  Baron,  Dale  H.  Messerschmidt,  Robert  H.  Thomp- 
son; Recorder,  Neill  C.  Slack;  Hosts,  William  G.  Turner,  Roger  A.  Vicroy 
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2.70.16  AlAA 

Special  Interest  Session-  - "New  Audio-visual  Techniqu*es,*Equip*me*nt  and  Procedures 
for  Teaching  and  Learning*' 

Chairman:  V\hldemar  E.  Klammer;  Co-chairman,  Whllace  Filllngham;  Speaker 
F.  R.  Brail;  Recorder,  Charles  H.  Wentz;  Hosts,  Fred  L.  McGilvrey,  Alva  Jared 

2.70.17  AIAA 

Special  Interest  Session-- "Making  Things  Happen"  (a  film  talk,  featurinK  "What's 
Different"  and  "Setting  Your  Thrget") 

Cric.?.fman,  Marshall  Terterton;  Co-chairman,  John  H.  Erickson;  Speaker, 
Lawrence  A.  Appley;  Recorder,  Philip  W.  Ruell;  Hosts,  Wirt  L.  McLoney.  R T 
Livingston 


2-70.18  AIAA 

Special  Interest  Session — "Plastics  — A Growing  lndua«-ry" 

Chairman,  Gerald  L.  Steele;  Co-chairman,  Harlan  L.  Scherer;  Speakers,  Robert 
Sherman,  Elmer  Meyer,  Harlan  L.  Scherer;  Recorder,  V/Uliam  R.  McNeill- 
Hosts,  James  P.  LaRue,  Harold  Welsh 


2.70.19  AIAA 

Special  Interest  Session — "New  Woodworking  Technology" 

Chairman,  William  P.  Spence;  Co-chairman,  W.  R.  Miller;  Speakers,  James  P. 
^storet,  Gerald  D,  Cheek;  Recorder,  Wayne  H.  Douglas;  Hosts,  Robert  M. 
Dorak,  Drewie  G.  Jenkins,  Mark  Delp 


444,  445 


2.70.20  AIAA 

Special  Interest  Session- - 
trial  Arts  Education" 


‘Standardized  Tests: 


433,  433,  435,  436,  437 

A New  Tool  for  Evaluating  Indus- 


Chairman,  G.  Wesley  Ketcham;  Speakers,  Hugh  L.  Oakley,  Benjamin  Shlmberg, 
Ralph  C.  Bohn,  Rutherford  E.  Lockette,  Ralph  V.  Steeb;  Recorder,  Robert  J. 
Spinti.;  Hosts,  Robert  W.  Jones,  Andrew  Ryal 


3.10  AIAA 

Presiding,  George  H.  Ditlow;  Recognition  of  newly-elected  AIAA  officers; 
Introduction  of  Speaker,  EberhardThleme;  Speaker,  Jack  R.  Frymler;  Recorder, 
Howard  Gerrish;  Hosts,  David  A.  Rigsby,  William  J.  Wilkinson,  Richard  Thlbot 

3.21.1  AIAA  145  157  327 

Ma^r  Group  Session — "New  Industrial  Arts  for  the  Senior  Hl^*  Sch^l-  A Program 
of  Relevance  in  a Dynamic  Age" 

Chairman,  Charles  Beatty;  Co-chairman,  Lane  Knox;  Speakers,  Donald  Maley, 

Karl  E.  Gettle,  W.  Harley  Smith;  Recorder,  James  Bignell;  Hosts,  Lee  Carter. 
James  H.  Cadagln 


3.21.2  AIAA 

Major  Group  Session— "You  Won't  Rate  If  You  IDon't  Communicate" 

Chairman,  Jack  Kirby;  Co-chairman,  William  Bums;  Speaker,  Charles  G.  Arps; 
Recorder,  Denton  Floyd;  Hosts,  Bernard  Dutton,  Charles  E.  Earhart 


^•21.3  AIAA  231  289  438  *'23 

Major  Group  Session — "Optimizing  Individualized  and  Group  Instruction"  ' * * 

Cbaiiman,  G.  Harold  SUvlus;  Co-chairman,  Harold  S.  Resnlck;  Speakers,  John 
W.  Childs,  Alvin  E.  RudisUl,  Earl  S.  Mills,  John  P.  Thkis,  John  P.  Novo?  ad; 
Hosts,  Richard  A.  Long,  William  E.  Studyvln 


:••••, 165,  292,  546 

Group  SosoAon--  Industrial  Teaching  Innovations*' 

Chairman,  Chris  H,  Groneman;  Co-chairman,  Jerome  Moss,  Jr»;  Speakers, 
P^«intz,  Jr.,  Jim  S.  Harmon,  J.  F,  Entorf,  James  A,  Sullivan;  Recorder, 
Herman  Collins;  Hosts,  W,  A.  Downs,  Jerome  Pearsor 
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3.21.5  AlAA 

Major  Group  Session — "Opportunities  in  a Cixanging  Society*”* 

Rnrtvi^nr  Co-chairman,  John  M.  Pollock;  Speaker,  Patrick 

Recorder,  E.  Arthur  Stunard;  Hosts,  Richard  A.  Lyons,  Richard 

Major  Group  Session- -“Society,  Human  Values  and  Technolo^*’’* 

X;  Co-chairman,  Howard  Nelson;  Speaker,  Paul  W. 

DeVore,  Re-.,order,  Ralph  Di^ksen;  Hosts,  Ervin  A.  Dennis,  Donald  W.  Cramer 

3.30  AlAA 

Special  Preview  (see  listing  for  2.40.5) 

Hosts,  Lambert  K.  Sailer,  Alan  P.  Keeny 

3.40  AlAA <;<;q  e-n 

Business  Meeting  and  Teacher  Recognition  Program  * > o , 5 2 

Presiding,  G^rge  H.  Ditlow;  Teacher  Recognition,  Robert  L.  Sanders;  Pres- 
Shlrwm  Teachers,  Jere  M.  Cary;  Presentation  of  Awards, 

Mme^^*  ^ ^®«^o^^der,  Edward  Kabakjian;  Hosts,  Charles  Lash,  Stephen 
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n 111^^  ^A.  John  Michaels,  Charles  Bunten;  Recorder.  Alvin  E 

RudlsIIl;  Hosts,  Donald  F.  Hackett,  Ronald  Tucker  ’ recorder,  Aivm  e. 

4 21  2 ACIAS 

1 nomas,  Hosts,  Joseph  Zupancic,  James  Reynolds 
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Banzhaf,  Lawrence  F.  H.  Zane  . oorm  n.  uegier,  Robert  A. 
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Gueit  EdwaS  KaSkTw^R  Speaker,  Nancy  G.  Roman;  Introduction  of  Honored 
uuest,  Edward  Kabakjian;  Remarks,  Louis  B.  Russell,  Jr.;  Recorder  Alfred  F 

Gtt"on ' ?„r  ■ "4S.P  Ser^itertr/ota 

Evers'  ■■  ^ George  Bamberger.  Tom 
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